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1 SUMMARY

1.1 CONTENT AND SCOPE

1.1.1 This document describes the guidelines which will be used by Noble Denton for
approval of specialised marine transportations, including;

a. Cargoes on towed barges or ships

b. Towage of self-floating marine and oilfield equipment, civi%_cngineeﬁng
structures and ships. O
&\

1.1.2 This document is not intended to apply to “standard” cargoesﬂph as bulk liquids,
bulk solids, refrigerated cargoces, vehicles or containers. R

1.1.3 This Revision 2 contains a new section covering towages.ifice conditions.

1.14 It should be noted that this document cannot cover &?é'y case of all transportation
types. The reader should satisfy himself that the Q‘Shielines used are fit for purpose
for the actual transportation under considemtio%

1.1.5 In general, in addition to compliance with Guidelines, towing operations should
comply with the mandatory parts of rejevant IMO documents. The approval of any
transporiation by Noble Denten does»ﬁgf‘ mply that approval by any other involved
parties would be given. These G jdslines arc intended to ensure the safety of the
transported equipment. They do’nlg/ "hot speciﬁcall;@ply to the safety of personnel or
protection of the environment, for which__tgore stringent guidelines may be
appropriate, in some cases. <{</‘.

1.1.6 These Guidelines arg.ﬁ'ur-}ntended 10 excliide alternative methods, new technology
and new equipment; provided an equivilent level of safety can be demonstrated.

12 THE APPROVAL PROCESS<

1.2.1 A descriptiﬁh'bf the Approvil-Process is included, for projects where Noble Denton
is actipg-as a Warranty Surveyor. The extent and limitations of the approval given
are dissu

-~

L
13 - DOCUMENTATION
1.3.1_ > The documents and certificates which are expected to be possessed or obtained for
N differing operations/equipment are described and tabulated,

13 METEOROLOGICAL CONDITIONS, VESSEL MOTIONS AND

LOADINGS, AND SEAFASTENING DESIGN

14.1 Guidelines are presented for determining the design meteorological conditions, for
differing operational durations and exposures.

14.2 Alternative means of computing vessel motions are given, as are default motion
criteria.

1.4.3 Methods of deriving the loadings resulting from vessel motions are stated.

1.4.4 Considerations are given for the design of grillage and scafastenings, and assessing
the strength of the cargo.

0030/ND! Rev: 2 Page 9
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1.5 STABILITY

1.5.1

Guidelines for intact and damage stability are presented, with reference to
International Codes where appropriate.

1.6 BARGE, TRANSPORT VESSEL AND TUG SELECTION, TOWING

EQUIPMENT, MANNED TOWS
1.6.1 Considerations in the selection of a suitable transport barge or vessel are listed.
1.6.2 Tug specification, boliard pull requirements and equipment are stated. ,\Q~.
1.6.3 Towing and miscellancous equipment to be provided on the t also stated,

including pumping systems, anchoring and mooring systems. \?‘
1.64 Reasons for manning a tow in certain circumstances @Q discussed, and the

equipment and precautions to be taken in the event of msqﬁg.

,

1.7 PLANNING AND CONDUCT OF THE TOWA@“OR VOYAGE
1.7.1 The planning and conduct of the towage or voya\g?h discussed.
1.8 MULTIPLE TOWAGES \:\/
1.8.1 The different types of multiple towageﬁm: defined, and the practical problems and

acccptability of each are discussed.b.c‘;\'
1.9 SPECIAL consmsmnggg- e

Special considerations are.given for; o

play L

a. Transport or towage bf jack-ups (,i.j,“

b. Towage of slg_pg, including dcgnéliﬁon towages

c. Towage of FPSOs and similar-Vessels

d. Toyag&fb’f vessels and structures in ice covered waters.

A o
R
-
N
IN
=
C

0030/NDI Rev: 2 Page 10
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2.2

2.3

24
2.5

2.6

27

INTRODUCTION

This document describes the guidelines for approval of specialised marine
transportations, including;

a. Transportation of cargoes on towed barges

b. Transportation of specialised cargoes on ships

Transportation of specialised cargoes on submersible, heavy lift vesscls

d. Towage of ships including demolition towages p \\,,

e. Towages of seif-floating marine and oilficld equipment ﬁ'mobile offshore
drilling units (MODUs), seif floating jackets, floati cks, dredgers, crane
vessels and Floating Production Storage and Offload vessels (FPSOs)

f. One-off towages of self-floating civil engmeenr‘n‘g.stnwtmes such as caissons,
power plants, bridge components and submergc{léube tunnel sections.

Where ND is acting as a consultant rath \gin a Warranty Surveyor, these
Guidelines may also be applied, as a guide t practice.

These Guidelines are not intended to Pbﬁppheablc to “standard” cargoes such as
bulk liquids, bulk solids, refrigerated eﬁ\rgoes vehicles or containers.

The document refers to other Nob]bDenton gmdelmes as appropriate.
This document supersedes and: :‘eplaces earher Nb&ie Denton guidelines;

a. Guidelines for the transponatlon of specnahsed cargoes on ships and heavy
transport vessels - 0007/NDI ( hl

b. Sclf-clevating -platforms gmd,ghnes for operations and towages (towage section
only) - OOOQINDI (Ref. J) ‘:,“_

c. Guldellngsfm marine transpoﬁahons 0014/NDI

d. Gmdéjmes for the towage of ships - 0026/NDI.

qugwn 2 of this document supersedes Revision 1, and includes an additional
Seclion 22, rclating to towages in ice covered waters.

e

@ftshotﬂdbenowdﬂmtthnsdocumentcamotcovcreveqcascofaUmspomuon

types. The reader should satisfy himself that the guidelines used are fit for purpose
for the actual transportation under consideration.

Further information referring to other phases of marine operations may be found in;

a. Self-clevating platforms — guidelines for operations (operations section only) -
0009/NDI (Ref. 1)

b. Guidelines for loadouts - 0013/NDI (Ref. 2)

¢. Concrete offshore gravity structures — General guidelines for approval of
construction, towage and installation - 0015/NDI (Ref. 3)

d. Seabed and sub-seabed dats required for approvals of mobile offshore units
(MOU) - 0016/NDI (Ref. 4)

¢. Guidelines for the approvability of towing vessels - 0021/NDI (Ref. 5)
f. Guidelines for lifting operations by floating crane vessels - 0027/NDJ (ReT. 6)

0030/NDI

Rev: 2 Page 1]
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g- Guidelines for the transpontation and installation of steel jackets 0028/NDI -
(Ref. 7).
29 All current Noble Denton Guideline documents can be downloaded from
www.nobledenton.com.

2.10 The approval of any transportation by Noble Denton does not imply that approval by
designers, regulatory bodies, harbour authorities and/or any other involved partics
would be given, nor does it imply approval of the secaworthiness of the vessel.

2.11 These Guidelines are intended to ensure the safety of the tnmpop@-‘equipmcm.
They do not specifically apply to the safety of personnel or ,qpmion of the
environment, which are covered by other International and Natj\qp.a Regulations. In
some cases more stringent guidelines may be approprigteyn order to protect

personnel and the environment. O

2.12 These Guidelines refer both to towages of barges and & sclf-floating equipment,
+ and to voyages of sclf-propelled vessels. Where icable, and unless particular
distinction is required, the term “vesse]” may lq\uuﬂe “barge”, and “voyage” may

include “towage”, and vice versa. o N

2.13 ‘The “Special Considerations” Sections_ W through 22 may amend, add to or
contradict the general sections. Cde be taken to ensure that the special
requirements are considered as apprg:mb:

2,14 These Guidelines are not mteanho exclude alternative methods, new technology
and new equipment, provnded-gn equlva]cnt Ievel'of safety can be demonstrated.

-
it M N
s -~ o
| - -
- ' L4
PRl S
/'\"
Kool
Sy
=
-\\
PV [
\\ '\-‘
N
~ E--a'
o
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. 3 DEFINITIONS
3.1 Referenced definitions are underlined.
Term Definition
ABS American Bureau of Shipping
AISC American Institute of Steel Construction
API American Petroleum Institute S
ASPPR Arctic Shipping Pollution Prevention Regulaigns
Assured TheAssuredisthepcrsonwhohaspeér\:insm'edbysmne
insurance company, or underwntercaﬁrmst losses or perils
mentioned in the policy of msurazkc’g
Barge A non-propelled vessel commbdly used to carry cargo or
equipment. @V
Benign area An area that is ﬁ'e;"f:bﬁl tropical revolving storms and

travelling depressiqns;(but excluding the North Indian Ocean
during the SouthwWest monsoon scason, and the South China
Sea during m;Nonhun monsoon scason). The specific
extent and ~$easonal hmuanons of a benign area should be
agreed wlth"the N_Qb_ls_mgm office concerned.

. Bollard pull Bollardpull (BP) = Gert‘iﬁed continuous static bollard pull of

a-fugmeasured in lqnnes

Breaking load - Breakmg load; (BT.) = Certified minimum breaking load of
-+~ | wire rope, ¢ chhm or shackles, tonnes.

BV . BureauJVentas
Cargo . . Whete ‘the item to be transported is carried on a barge or a
L vessel, it is referred to throughout this report as the cargo. If
T the item is towed on its own buoyancy, it is referred to as the
47 low.
.| Cargo ship safety | Certificates issued by a certifying authority to attest that the
O certificates vessel complies with the cargo ship construction and survey
o~ (Safety regulations, has radiotelephone equipment compliant with
had Construction) requirements and carries safety equipment that complies with
- (Safety the rules applicable to that vessel type. Certificate validitics
Equipment) vary and are subject to regular survey 1o ensure compliance.
(Safety Radio)
CASPRR Canadian Arctic Shipping Pollution Prevention Regulations
Certificate of A formal document issued by Noble Denton stating that, in its
Approval judgement and opinion, all reasonable checks, preparations
and precautions have been taken to keep risks within
acceptable limits, and an operation may proceed.
003OVNDI Rev: 2 Page 13
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. Term Deflnition
Class A system of ensuring ships are built and maintained in

accordance with the Rules of a particular Classification
Society. Although not absolute legal requirement the
advantages (especially as regards insurance) mean that aimost
all vessels are maintained in Class.

Cribbing An arrangement of timber baulks, secured to the deck of a

barge or vessel, formally designed to ﬂwﬁm cargo,
generally picking up the strong points in vesselund/ar cargo.
\

Demolition Towage of a “dead” yegse| for scrapping. 3~

towage O}N

Deratisation Introduced to prevent the ‘rodent bome discase,
Certification attesting the is free of rodents (Derat
Exemption Certificate) or satisfactorily fumigated to
derat the vessel (Derat te). Certificates are valid for 6

months unless further gidence of infestation found.
Design The dm%h&ﬂ design wind speed, and other
environmental relevant environmérital conditions specified for the design of

condition a particular grgNsportation or eperation.

Design wave 'I‘ypicallyf'ﬁr‘i: 10-year taéclhly extreme significant wave

height heigh&\ the area an{gmon of the particular transportation
. or gperation. N

Design wind _’iy;ically the Jtﬁear monthly extreme !-minute wind

speed Y velocity at a | réference height of 10 m above sca level, for the

, area and seeson of the particular {ransportation or gperation.
. ~ :
DNV ~in Det I\J@e Veritas

Doublg‘tow The operation of towing two lows with two tow wires by a
o single fug.
cegg‘Towase {or | Tronsportatiop of a g¢ajge on & barge towed by a tug.
\{.a Tow) Commonly mis-used term for what is actually a voyage with a
e powered yvesse], more properly refered to as ‘Dry
- Dry Transportation of a cargo on a barge or 8 powered vessel.
= Transportation
Dunnage An arrangement of timber on the deck of a barge or vessel,
laid out to support the cargo. See also cribbing.
EPIRB Emergency Position Indicating Radio Beacon
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Term Definition
Field move Any move of a MODU or similar within or in the vicinity of
an oil or gas-field or other area of operations, which can be
completed within the time for which a reliable good weather
forecast may reasonably be expected, having due regard to
area and season. Jacking or other operations at the start and
finish of the move shal]l be taken into account. See also
location move and weather-restricted operation.
Floating offload The reverse of floating onload ,:\_O\
Floating onload | The operation of transferring a cargo, whighitself is floating,
onto a vessel or barge, which is sub: or the purpose.
FPSO Floating Production, Storage and _\_Qg(‘k)a‘d vessel
GL Germanische Lioyd N
GMDSS Global Maritime Distress ety System
GPS Global Positioning Syetam
Grillage A steel structure to the deck of a barge or vessel,
formally desi to support the cargo and distribute the
loads betwggmemsz and barge or vesscl.
I
IMO Inmq@J Maritime Orgafrisation
Independentleg | A where tﬁ@viegs may be raised or lowered
jack-up m’dependcmly of /gq,ch ‘other.
Insurance ,.A clause in Jhe insurance pohcy for a particular venture,
Warranty requiring the_npproval of a marine operation by a specified
‘ independent survey house.
IOPP Cemﬁcatc Intcr@wnal Qil Pollution Prevention Cenificate (see also
MARPOL)
1@‘4 Code International Safety Management Code - the International
3= Management Code for the Safe Operation of Ships and for
"Ny Polhution Prevention - SOLAS Chapter IX (Ref. 8)
X7 | Jackeup A self-clevating MODU, MOU or similar, equipped with legs
o and jacking systems capable of lifting the hull clear of the
o water.
Line pipe Coated or uncoated steel pipe sections, intended to be
assembled into a Pipeline
Load line The maximum depth to which a ship may be loaded in the
prevailing circumstances in respect to zones, areas and
seasonal periods. A Loadline Certificate is subject to regular
surveys, and remains valid for 5 years unless significant
structural changes are made.
Loadout Transferring a cargo onto a vessel or barge, from the shore or
from another vesse] or barge.
0030/NDI Rev: 2 Page 15
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Term Definition
Location move A move of a MQDU or similar, which, although not falling
within the definition of a figld move, may be expected to be
completed with the unit essentially in field move
configuration, without overstressing or otherwise endangering
the unit, having due regard to the length of the move, and to
the area (including availability of shelter pointg) and season.
LRFD Load and Resistance Factor Design A{fx
LRS Lloyds Register of Shipping AN
Marine operation | See Operation QO
MARPOL International Convention for the w\&:on of Pollution from
Ships 1973/78, as amended. %S
Mat-supported A jack-up which is supponet_lgp\ Yhe operating mode on a mat
jack-up structure, into which gs arc connected and which
therefore may not be raiséd or lowered independently of cach
other. N '
MODU SeeMOU <
MOU Mobile Offsbéﬂ Unit. For the purposes of this document, the
term Aintlude moblle.qﬂ'shore drilling units (MODUs),
and ngnadnlhng mobll;t:~ units such as accommodation,
comﬂmon lifting orproducnon units
Multiple tow . Lf‘[hc gperation oﬂ‘tmwmg more than one low by a single tug.
Noble Denton .. 'Any co ¢ within the Noble Denton Group including any
assocmted -company which carries out the scope of work and
(s Centificate of Approval, or provides advice,
- rcoommendauons or designs as a consultancy service,
Oceqn towage Any towage which does not fall within the definition of a

PSRN
.

)
.'1_,‘,}\

—

-
e

restricted operation, or any towage of a MODU or similar
which does not fall within the definition of a ficld move or

location move.

Ocean
transportation

Any transportation which does not fall within the definition of
& restricted operation

Off-hire survey

A survey carried out at the time a yesse), barge, fyg or other
equipment is taken off-hire, to establish the condition,
damages, equipment status and quantities of consumables,
intended to be compared with the op-hire survey as a basis for
cstablishing costs and liabilities.

Offload

The reverse of logdout
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Term Definition
On-hire survey A syrvey carried out at the time a vessel, barge, tug or other
equipment is taken on-hire, to establish the condition, any
pre-existing damages, equipment status and quentities of
consumables, intended to be compared with the off-hirg
survey as a basis for establishing costs and liabilities. It is not
intended to confirm the suitability of the eqmpmcnt to
perform a particular operation,
Operation, marine | Any activity, mcludmg loadout, ‘ ‘ ,omgg_d or
operation insiallation, which is subjacl to the ual hazards of
weather, tides, marine eqmpme%F the marine
environment,
Operational The planned duration of an gngmfg;n including a contingency
reference period | period. AN
Paralle} tow The operation of towin, 6(6 tows with one tow wire by a
single tug, the second ing connected to a point on the
tow wire ahead of th) tow with the catenary of its tow
wire passing ¢ first tow.
Pipe carrier A vessel spegiﬁe&lly designed or fitted out to carry Ling pipe
Port of refuge A locanon*whm a _mxg/or a voyage seeks refuge, as
dcc:ded‘by the Master, due-to events occurring which prevent
the | fowage or ﬂnmﬂ;pnmuﬁmg towards the planned
destination. A safcha¥en where a fowage or yoyage may seck
_ ['shelter for ;]m@y and/or repairs, when damage is known or
suspected. -~ -
Port (or point) of | Sce Sheltar point
Shcltef ST ‘;-'\'4
Prgedurc A documented method statement for carrying out an gperation
Registry Registry indicates who may be entitied to the privileges of the
N\‘[:; national flag, gives evidence of title of ownership of the ship
A as property and is required by the need of countries to be able
e to enforce their laws and exercise jurisdiction over their ships.
Syl The Certificate of Registry remains valid indefinitely unless
- - name, flag or ownership changes.
Restricted See Weather-restricted operation.
operation
Risk asseasment | A method of hazard identification where all factors relating to
a particular operation are considered.
Safety A document issued to a ship which signifies that the
Management Company and its shipboard management operate in
Certificate (SMC) | accordance with the approved SMS.
Safety A structured and documented system enabling Company
Management personnel to implement the Company safety environmental
System (SMS) protection policy.
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Term Definition
SART Secarch and Rescue Radar Transponder
Seafastening The means of preventing movement of the cargo or other
items carried on or within the barge, vessel, or tow.
Semi-submersible | A MODU or similar designed to operate afloat, generally
floating on columns which reduce the water-planc area, and
usually moored to the scabed when operating. ..
Shelter point (or | An area or safe haven where a {pwage or m;\g] may seek
shelter port, or shelter, in the event of actual or forecast weather outside the
point of shelter) | design limits for the transportation c@erned A planned
holding point for a staged transportatiog™
Single tow The operation of towing a single ﬁ\@im a single tug.
SOPEP Shipboard Oil Pollution Emerjzency Plan
Staged A ranspoription which ‘.\;oceed in stages between shelter
transportation points, not leaving or-passing each shelter point unless there
is a suitable wea for the next stage. Each stage
may, subject 104 safeguards, be considered a weather-
Submersible A vesscllﬁnch is desxgne(,to baliast down to submerge its
transport vessel main der.k, to allow se,lf-fﬁaung cargoes to be on-loaded and
off loaded.

Suitability survey

——

A ‘survey m:cnmo assess the suitability of a g, barge,
"] yessel or other equipment to perform its intended purpose.

Different qnd distinct from an gn-hire survey.

Survey ...

Inspection of commodity, structure or item for the purposes of
detcrmmmg condition, quantity, quality or suitability.

L
¥

'I'f@u\'n t;)w
N

o
’

The operatign of towing two or more 1ows in series with one
tow wire from a single tug, the second and subsequent tows
being connected to the stern of the jgw ahead.

Tonnage

A measurement of a vessel in terms of the displacement of the
volume of water in which it floats, or alternatively, a
measurement of the volume of the cargo carrying spaces on
the vessel. Tonnage measurcments are principally used for
freight and other revenue based calculations. Tonnage
Certificates remain valid indefinitely unless significant
structural changes are made

Tow

The item being towed. This may be a barge or vesse] (laden
or un-laden) or an item floating on its own buoyancy.
Approval by Noble Denton of the tow will normally inchude,
as applicable, consideration of condition and classification of
the barge or vessel; strength; securing and weather protection
of the cargo; draft; stability; documentation; emergency
equipment; lights, shapes and signals; fue]l and other

consumable supplics; manning.
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‘I’ Term Definition
Towage The gperatiog of transporting a non-propelled barge or vesse|
(whether laden or not with cargo) or other floating object by
towing it with a tug.
Towing (or The procedures for effecting the fowage. Approval by Noble
towage) Denton of the towing (or towpge) arrangements will normally
arrangements include consideration of towlines and towline connecnons
weather forecasting; pilotage; routeing arrang ts; points
of shelter; bunkering arrangements; asaisting tugs;
communication procedures. .
Towing vessel See tug (;.F ‘
Towing Vessel A document issued by "‘smting that a fowing
Approvability vessel complied with the requirements of Ref 5 at the time of
Certificate survey, or was reportedly, unchanged at the time of
(TVAC) revalidation, in terms of construction, equipment and
condition, and is considéred suitable for use in towing service
within the limitation$.df its Category, bollard pull and any
geographical lhﬂ'@o’ns which may be imposed.
Towing Vessel The scheme vﬂ;crcby owners of towing vessels may apply to
Approvability have thelr m]; sm'vcyed(lcadmg to the issue of a TVAC.
Scheme (TVAS) \\’
. Towing vessel Secﬁ‘ﬁ //
Towline | Towline connectidhrsn'ength (TC) = ultimate load capacity of
connection .1 towline congectndns including connections to barge, bridle
strength .| and bridle apu in tonnes.
Towline pull The t wlme pull computed to hold the tow, or make a certain
mquued.(TPR) agmnst a defined weather condition, in tonnes.
Transponatlon The operation of transporting a tow or a cargo by a towage or
) a yoyage.
Gé“hg The vessel performing a towage. Approval by Noble Denton
e of the tyg will normally include consideration of the general
RS design; classification; condition; towing equipment; bunkers
o) and other consumasble supplies; emergency and salvage
- equipment; communication equipment; manning.
Tug efficiency Defined as,
(Te) . ‘
Ce!uﬁed connnuous static bollnrd pull
TVAS Towing Vessel Approvability Scheme
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Term Definition
Ultimate load Ultimate load capacity of a wire rope, chain or shackle or
capacity similar is the certified minimum breaking load, in tonnes. The
load factors allow for good quality splices in wire rope.
Ultimate load capacity of a padeye, clench plate, delta plate or
similar structure, is defined as the load, in tonnes, which will
cause general failure of the structure or its connectmn into the
barge or other structure. .,-..-.
Vessel A marine craft designed for the purpose of)ﬁ%ﬁponmon by
sea. \
Voyage For the purposes of this report, the opctyﬁon of transporting a
cargo on a powered vessel from one,'locauon to another.
Watertight A watertight opening is an, ophnmg fitted with a closure
desxgnated by Clasg as wagqﬁgbt, and maintained as such, or
is fully blanked off so thgtsno leakage can occur when fully
submerged. _:._-\_V-
Weather-restricted | An operation witlj.an operational reference period generally
operation less than 72 bours. The design environmental condition for
such an ion may be set independent of extreme
statistical subject to Acgtam precautions.
Weathertight A weailiertight opening 5'2n opening closed so that it is able
to-resist any sngmﬁcam lcakage from one direction only,
) ;vihen tcmpomnb’ 1mmcrsad in green water or fully
~] submerged. -
Weather ug- An operation” with an operational reference period generally
restricted - greater than 72 hours. The design environmental condition for
operation such“an opergtion shall be set in accordance with extreme
R statistical data.
WMO World Meteorological Organisation
R \.\.;VWSD Working Stress Design
0030/ND] Rev: 2 Page 20
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4 THE APPROVAL PROCESS

4.1 GENERAL

4.1.1 Noble Denton may act as a Warranty Surveyor, giving Approval to a particular
operation, or as a Consultant, providing advice, recommendations, calculations
and/or designs as part of the Scope of Work. These functions are not necessarily
mutually exclusive. ‘

a2 NOBLE DENTON APPROVAL e

421 By Noble Denton is meant any company within the Noble chm ‘Group including
any associated company which carries out the scope of workantl issues a Certificate
of Approval. / o

422 Noble Denton approval may be sought where the towwg voyage or operation is the
subject of an Insurance Warranty, or where an Wmt third party review is
required. <

423 An Insurance Warranty is a clause in the m.(ur“nnee policy for a particular venture,
requiring the approval of a marine by a specificd independent survey
house. The requircment is normally(" sfied by the issuec of a Certificate of
Approval. Responsibility for interpreting the terms of the Warranty so that an
appropriate Scope of Work can be defined rests the Assured.

424 Noble Denton approval mqy_be required fqrqhe loadout and offload operations,
cither in addition to the transportation, or whm such operations are deemed to be
part of the transponauop, <</

43 CERTIFICATE, QF APPROVAL"

4.3.1 The deliverable of the approval process will generally be a Certificate of Approval,

4.3.2 The Ccrnﬁcatc of Appmvalu the formal document issued by Noble Denton when, in
its judgement and opinion, all reasonable checks, preparations and precautions have
bccngken to keep risks within acceptable limits, and an operation may proceed,

433 ,A "Certificate confirming adequate preparation for a tranupomnon will normally be

by the attending surveyor immediately prior to departure, when all

- preparations including seafastening and ballasting are complete, the barge or vessel,
.... cargo, tug and towing connections (as applicable) have been inspected, and the actual
o and forecast weather are suitable for departure.
44 SCOPE OF WORK LEADING TO AN APPROVAL
441 In order to issue a Certificate of Approval, Noble Denton will typically require to
consider, as applicable, the following topics;
a. History, condition and documentation of the tow or cargo
b. Voyage or towage route, season and design environmental conditions, with
shelter points if applicable
¢. Capability of the vessel or barge to carry the cargo
d. Vessel, barge or tow motions
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Strength of the tow, cargo, scafastening and cribbing to withstand static and
motion induced transportation loads

Stability of the vessel, barge or tow

Towing resistance and required bollard pull

Towing vessel specification and documentation

Towing connections and arrangements

Weather protection of the tow or cargo -
Seafastening of items and substructures within the tow or cargos, R
Arrangements for receiving weather forecasts along the rou\tg\?

Transportation procedures, including arrangements for 'ﬁsldmg or deviating to
shelter points if required.

442 If approval is also required for the onload and/or o h operanons of a sclf-floating
cargo onto/from a submersible vessel or barg( én the following will typically
require consideration;

a.
b.

C.

Fwom oo A

443 Ifa
a

Location details, water depth, tidal cond}uons and meteorological exposure,
Vessel or barge moorings. /- T

Stability and ballasting condmons during the load transfer operation and the
critical parts of the deballasuliﬁlballasung operat]on

Cribbing position and secunng during submergencc
Towing and handlmg amngemcms,ﬁ{rﬁ\e cargo.
Cargo posmomng arrangements: -

Reactions Between vessel or barge and cargo.

Llrmtmﬁweather condmons for the operation.

1 is required for loadout from the shore onto a vessel or barge, offload from
1 or barge to the shore, or lifting from a vessel or barge to a platform,

,rc!'ucnce should be made to documents 0013/NDI (Ref. 2) and 0027/NDI (Ref. 6) as

te.

44.4¢ N Technical studies leadmg up to the issue of a Certificate of Approval for
e transportation may consist of;

&

C.

Reviews of specifications, procedures and calculations submitted by the client or
his contractors, or

Independent analyses carried out by Noble Denton to verify the feasibility of the
proposals, or

A combination of third party reviews and independent analyses.

445 Surveys required in order to issue a Certificate of Approval will typically include;

8.
b.

Survey of the transport vessel or barge
Survey of the tow or cargo
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c. Survey of complicted scafastenings and other voyage preparations including
vessel or barge readiness, ballast condition, cargo securing, weather-tightness and
internal seafastening

d. Survey of tug and towing connections, if applicable

¢. Inspection of documentation for vessel, barge and tug as appropriate

f. Review of actual and forecast weather for departure

446 The above surveys may be carried out immediately before departure, but the client
may consider it in his interests to have initial surveys carried oul@ 5 advance, to
reduce the risk of rejection of any major item. ,\

447 Tugs in possession of a Noble Denton Towing Vessel App\ro‘v\r;bthty Certificate
(TVAC) may be pre-approved in principle in advance. It qny‘be advisable to request
a survey of an unknown tug prior to mobilisation. <~

448 Whilst not f'orrmng part of the surveys required for\ﬁpproval thc client may also
consider it in his interests to have on- and oﬁ'-h;@idrvcys performed of equipment
taken on charter, in order to establish inventories Vf equipment and consumables, and
liability for degradation or damage. \CJ

4.5 LIMITATION OF APPROVAL
45.1 A Certificate of Approval is lssued\;bra specific towagc, voyage or operation only.

452 A Cenificate of Approval m\iasued based on rexlcmal conditions observed by the
attending surveyor of hull, mathinery and equ“ipment. without removal, exposure or
testing of parts. -

4.5.3 A Certificate of Appr()val shall not’ bc decnwd or considered to be a general
Certificate of Seaworthiness. -

454 A Certificate of - Approval for a1owagc or voyage does not include any moorings
prior to the start of the towagc_or voyage, or at any intermediate shelter, bunkering or
amval‘gon, unless specifically approved by Noble Denton.

455 No (ésponsiblllty is accepted by Noble Denton for the way in which the towage or
voyage is conducted, this being solely the responsibility of the master of the tug or

!_g;wssd.
45, K ~ The towage is deemed to be completed and the related Certificate of Approval
- invalidated when the approved tug(s) is/are disconnected.

3:5‘.7 Fatigue damage is excluded from any Noble Denton approval, unless specific
instructions are received from the client to include it in the scope of work.

458 Any alterations in the surveyed items or agreed procedures or arrangements, after
issue of a Certificate of Approval, may render the Certificate void unless the
alterations are specifically approved by Noble Denton.

4.59 The Certificate covers the surveyed items within the agreed scope of work only. It
does not, for instance, cover any other cargo on board a vessel or barge, or any
damage to the surveyed cargo as a consequence of inadequacy of any other cargo or
its seafastenings, unless specifically included in the scope of work.
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5 CERTIFICATION AND DOCUMENTATION
5.1 GENERAL
5.1.1 In general, some or all of the documentation listed in the Table in Section 5.3 will be
required. Some documentation is mandatory to comply with international legislation
and standards. The documentation and certification requirements for any particular
structure, vessel or operation should be determined in advance. Where new
documentation is needed, the issuing authority and the Rules to be a : should be
identified. AN
RS
5.2 DOCUMENTATION DESCRIPTION SN
5.2.1 Principal documentation and certification is described in thc%llowmg Table;
Document/Certificate Description o&\;
Cargo Ship Safety Covers the hull, mgﬂpmefy and equipment of a cargo
Construction ship, and shows_\thal the ship complies with the
construction and safety regulanons applicable to the
ship and n_rgﬁoyages she is to be engaged in. Issued
by the E(ug"‘State, or appointed Classification Society.
Cargo Ship Safety Thts;srn record of the safety equipment carried on the
Equipment wme! in compllﬁme with SOLAS, including life
. } saving appliances;fire fighting equipment, lights and
~ | shapes, p:lqtuddcrs magnetic compass ctc. Issued by
o the Flag State, or appointed Classification Society.
Clags (Hulland - | Vessels and their machinery, built and maintained in
machinery) ‘ accordanca with the Rules of a Classification Society
will be assigned a class in the Society’s Register
- { Book, and issued with the relevant Centificates, which
L "1 will indicate the character assigned to the vessel and
T machinery. Issued by the Classification Society.
1. Customs clearance Issued by Customs confirming that so far as they are
i concemed the vessel is free to sail. Issued after light
P dues have been paid, and on production of various
- other mandatory documentation.
;; De-rat, or De-rat A De-rat Centificate is issued after & vessel has been
Exemption fumigated, or dealt with be other means to rid her of
rats. A De-rat exemption is issued where inspection
has shown no evidence of rats on board. Issued by a
Port medical officer.
Garbage Management Plan | A Class-approved document for management of
International Oil Poliution | Certifies that the vessel complies with international oil
Prevention pollution regulations (MARPOL Annex 1). Unless
stated otherwise, all vessels over 400 grt must comply
with the requirements of the code. Issued by the Flag
State, or appointed Classification Society.
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Docoment/Certificate Description
Lifesaving Appliances Normally covered under Cargo Ship Safety

Equipment Certificate. Where temporary equipment,
c.g. liferafts or fire fighting equipment, is placed on a
structure not in possession of a Cargo Ship Safety
Equipment Certificate, it is expected that each would
be individually certified, with an in-date inspection.

Load Line

Issued after a vessel has been ed with her
assigned load line marks. The Certificate gives details
of the dimensions related to the and the
various special marks, e.g. TF ,[:{Zgop:cal Fresh), WNA
(Winter North Atlantic) et&"The vessel must be
periodically inspected, (o(eonﬁnn that no changes
have occurred to the<huil or superstructure which
would render invaligthe data on which the assignment
of freeboard waS\iﬁEdc. Issued by the Flag State, or
appointed Cle ‘ation Society.

Load Line Exemption

. /i

Where a .ve}ul or structure is exempt from some or
all of thelprovisions of the above, it may be issued
mth,‘q ‘Load Line Excmpuon Certificate, which will
n;clude any qualifying provisions. Issued by the Flag
< State, appomtpd" Classification Society, or Port
Authority.

Navigation ng,hts a.nd__
Shapes

(

Nonna]ly covered under Cargo Ship Safety

- | Equipmént Certificate. Where temporary lights arc

placed on a structure not in possession of a Cargo
Ship Safety Equipment Certificate, it is expected that

_|.they would be individually certified, or in possession
-1 of a manufacturer’s guarantee of compliance.

Panama Canal
dmmlentatton

For transit through the Panama Canal, drawings are
required showing the extent of visibility from the
bridge, and the extension of bilge keels, if fitted.

Registry

The Certificate of Registry is required by all
commercial vessels. It contains the details from the
Flag State Register in which the vessel has been
registered, including principal dimensions, tonnage,
and ownership. Issued by the Flag State Register.

Safe Manning document

A document issued by Flag State, showing the
minimum safe manning for a vessel

Safety Management
Certificate (SMC) -
Document of Compliance

A document issued to a ship which signifies that the
Company and its shipboard management operate in
accordance with the approved Safety Management
System. Issued by the Flag State, or appointed
Classification Society.
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. Docament/Certificate Description
Safety Radio Issued by the Flag Statc afier survey of the vessel's
radio installation, declaring that it is satisfactory for
the intended service.
SOPEP Shipboard Oil Pollution Emergency Plan - Class
approved
Stability booklet A booklet sciting out the vessel’s stability particulars,
and allowing the actual draft, triorand stability
characteristics to be determined< & any cargo
arrangement. Usually prepared byﬂmgners and must
be approved by the Classificatign “gom
Tonnage Shows the Tonnage as ote(ahed by measurement, and
is a measure of vo ‘rather that weight. 1 ton
equals 2.83 cu.m (]1@D cu.ft). Mcasured by a surveyor
appointed by the State.
PN
N
53 ICE CLASS /C}
5.3 Sec the comments relating to Ice Cléﬁ vessels in Sccnon 22.2.
\. A C:‘h v"'
- ;:': )
—
"\f;\\
:‘— ..—‘
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54 REQUIRED DOCUMENTATION

54.1 In general the following documentation (shown as “v™) will be required or
recommended for the transportation of various types of vessels and floating
structures,

owages

I}dﬂallﬂon

towages

Other
towages

— AR

N
7,

' U N l-‘y))‘

Certificate of class (hull)
Certificate of class (machinery)
Tonnage certificate
Cargo ship safety construction v
certificate ~
Cargo ship safety equipment )
certificate e K"‘
Certificates for navigation lights agg_'
s‘haws ," -
Load line certificate . _\_”f v
Load line exemption ... K
IOPP Centificate . A
Safety Managcng_@t Ccmfu:atc L
(SMC) : '
Customs clearance
Demhu'Q_on certificate, oracmthon
Radie vertificate, including GMDSS
Stabiity booklet
-JBollard pull certificate
N [ Certificates for bridle, tow wires,
&Y | pennants, stretchers and shackles )
o Suez or Panama Canal v

[
8
Centificate of registry v
v
v
v

YRR
%
<

D
Q

P
<,
<
<

<
\

<
<
<

(\

¥y

\l
ANAN K
|

' ESESEY EERRA Y Y

<
40

AN
<
<

N RN RS EY RN RNEN RN \-h\g'-f\
SEN
<<
<

<
<
<
<

Manned tows
Load line or Load Line Exemption - -
Certificates for life saving appliances - -
Crew list - -
Radio Certificate - -
Nowss;
1.  Sowller vesssls owy be exermpt from some Certification requirernants.
1. Unmeoned barges will not be required 1o have Safety Equipment Certificates. Derst Certificate or KOPP, unless fitted with
k) &nnduﬁnn-uhnhnunnﬁndﬁlhhndwnmmunﬁdldhnnpm

AENENEN
' SENENEN
S ENENEN
\NENESEN
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6 DESIGN ENVIRONMENTAL CONDITIONS

6.1 INTRODUCTION

6.1.1 Each transportation shall be designed to withstand the loads caused by the most
adverse environmental conditions expected for the area and season through which it
will pass, taking account of any agreed mitigating measures.

6.1.2 For each phase of a transportation or marine operation, the design criteria should be
defined, consisting of the design wave, design wind and, if mlwm%ﬁlgn current.
1t should be noted that the maximum wave and maximum wind mqi'*ﬂ& occur in the
same geographical area, in which case it may be necessary to c@ok the extremes in
each arca, to establish governing loadcases. AR

T
6.1.3 Except as allowed by Sections 6.3 and 6.5 below, the m&rﬂnon should generally
be designed to the 10-year monthly extremes for the Qﬁa and season, on the basis of

a 30 day exposure, R

6.2 OPERATIONAL REFERENCE PERIOD r(\-;'

6.2.1 Planning and design of marine ttions shall be based on an operational
reference period equal to the planned, tion of the operation plus a contingency
period.

6.2.2 The planned duration for a tmnmo%tlon shall mc{ude typically;

a. The time anticipated, uQer the dcpanure*decmon preparing for departure or
waiting for the corm:t.udal condmons !

b. The time annmpamd-for the voyngc’br towage itself

c. Time antrcnpatcd on arrival, wa:tmg for the correct tidal conditions to enter
harbour .- o<

d If the opcranon followmg the transportation is a weather-dependent marine
ion such as installation, the time required after arrival at the installation site
Qg.xuch a safe condition.

6.2.3 d_‘hecommgcncy period shall incilude, as appropriate;

""n. An allowance for slower than predicted voyage or towing speed, because of
Y = adverse weather conditions or vessel performance below specification

/
!-}‘ N
C} b. If the operation following the transportation is a weather-dependent marine
- operation such as installation, and the contingency action is to return to shelter,
the time required to reach and enter the pianned shelter point, in worsening
weather conditions,
6.3 WEATHER-RESTRICTED OPERATIONS

6.3.1 A trangpontation with a reference period generally less than 72 hours may be classed
as 8 weather-restricted operation. The design environmental conditions for such an
operation may be sct independent of extreme statistical data, provided that,

a. The statistics indicate an adequate frequency and duration of the required weather
windows

b, Depcnﬂablc weather forecasts are available
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c. The start of the operation is governed by an acceptable weather forecast, covering
the reference period

d. A risk assessment has been carried out

¢. Adequate marine procedures are in place.

6.3.2 A transportation with a reference period greater than 72 hours may exceptionally be
classed as a weather-restricted operation, provided that;

a. An adequate shelter point is always available within 48 hours, at any, point along
the route, which can be entered in worsening weather, or transport has
sufficient speed to pass through or deviate round the area orecast severe

weather %\\?‘
b. An acceptable weather routing service is contracted aqdig‘nvailablc for advice at
any time \S@--
g,

c. Weather forecasts are received at appropriate injervals

d. The weather forecast service is contracted m‘gsuc a wamning should the weather
forecast deteriorate e

¢. Management resources of interested p‘a}nes are always available with the right
authority level to monitor any dec}{lqrrto proceed to shelter

£ Anskassesmcmhasbeencambﬂom

g Adequate marine proocdu(q nnd eqmpment. m‘m place.

6.3.3 For weather-restricted o;lera‘uons the maxmmm fomest operational criteria should
be lower than the desigu-cmena by a margm depending on the area and season, the
delicacy of the operatidn, and the typical reliability of the forecast. The factor is
dependent on the duration of the cperation and the Ievel of the design criteria set.
Typically a facior of 0.7 times_the design maxima may be used to determine the
maximum forccast operationat s criteria.

p
- N
64 UNRESTRICTED OPERATIONS
6.4.1 Excopl as allowed in Section 6.3.2, transportations with an operational reference
‘__\_.a,’fﬂﬁd greater than 72 hours shall be defined as un-restricted operations,
65 ?‘ CALCULATION OF “ADJUSTED” DESIGN EXTREMES, UNRESTRICTED
%" OPERATIONS

$:«
--6:511 The risk of encounter of extreme conditions by a particular transport is dependent on

the length of time that it spends in those route sectors where extreme conditions are
possible. If the length of time is reduced, then the probability of encountering
extreme conditions is similarly reduced.

6.5.2 1t is generally accepted that for a prolonged occan transport the wind and wave
design criteria should be those with a probability of exceedence per voyage of 0.1 or
less. For an ocean transport of 30 days (or more), through meteorologically and
occanographicslly consistent areas, this corresponds to the 10 year monthly extreme.
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6.5.3 Many transports last less than 30 days, or arc potentially exposed to the most severe
conditions for less than 30 days. Consequently, for shorter exposures, the 10 year
monthly extreme may be adjusted for reduced exposure. This value is equivalent to
the 10 voyage extreme and is also referred to as the 10% risk level extreme. This
must not be confused with the 10% exceedence value for the transport, as discussed
in Section 6.9.

6.5.4 If the 10 year extremes are duc to a tropical cyclone it may not be appropriate to
design to adjusted extremes. This is likely to be the case for barge or MODU
towages that are not able to respond effectively to weather routeing. -

PR S
/\

6.6 CALCULATION OF EXPOSURE . o

6.6.1 For the purpose of the calculation of “adjusted” extnmhe exposure time to
potentially extreme or near extreme conditions is ealmﬂ{nﬁ\ahng consideration of
the points discussed below.

a. The initial 48 hours of the transportation, is to be covered by a reliable
departure weather forecast and is excluded ~

b. The speed of the transport is reduced Ixhng the monthly mean wave heights
along the route into consideration as deshrl in Section 6.7.2

c. The speed of the transport is adjusﬁd to take into consideration the mean currents
as described in Section 6.7.3 _~~

e
d. A contingency time of 25.percent of the tlhu.' is added. This allowance is to
account for severe adverie weather, for% breakdowns or other operational
difficuitics ,;‘- AU

I‘

"y
¢. A minimum exposum time of 3 days‘rs considered.

6.7 CALCULAT]ON OF VOYAGE SPEED

6.7.1 Voyage dumtton is calculated based on a quoted calm weather speed. Reduction in
transport. ‘'speed due to the sea state likely to be encountered in each route sector is
tak ‘m\o account.

6.7.2 'l'lwcﬁ'ecl of the mean sea statc on the transport speed in each route sector is

\‘ﬁ]culated assuming that the wave height in which the transport will come to a dead
-‘ > stop is b (metres). This is typically Sm for barge towages, and 8m for ships. The
A7 calm weather speed is multiplied by a factor, F, defined by,

e F =1-(H % ];

where Hm is the monthly mean wave height in that route sector.

6.7.3 The effect of the mean current on the transport speed in each route sector is
calculated by adding the curmrent vector (resolved with respect to the transport
heading). For the calculation of exposure to the extreme conditions only negative
currents which act to delay the transport are taken into account.

6.8 CALCULATION OF EXTREMES '

6.8.1 The probability of non-exceedence of a value of wind speed or significant wave
height in a particular route sector is expressed as a cumulative frequency distribution
(e.g. a weibull distribution).
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6.8.2 The probability that during some 3 (or 1) hour period the transport will experience a
significant wave height (or wind speed) less than some value x is given by Fifx).

6.8.3 If it takes M hours to pass through the route sector and making the assumption that
consecutive wave height and wind speed events are independent then the probability
of not exceeding the value x is given by [Fx(x)}" where N=M/T. Typically a valuc of
T=1 hour is applied for winds and T=3 hours for waves, which are a more persistent
form of energy

6.84 If it is rcasonabie to expect that extremes of wind speed or wave height could occur
in more than one route sector then the probability of not cxceedn{(‘the value x is
given by the product m
\\

Ll
I:IF,‘(x) AY.“

‘\_/.
6.8.5 The probability of encountering an extreme value of mﬂ specd or significant wave
height, during a particular transport, that is reached or-exceeded once on average for
every 10 transports is 0.1. The value of x is vme@n‘hl

e -]’[F (x)" u_gqualtoOI

to give the 10 transport extreme for the. wéi{agc or towage.

6.8.6 This value is also referred to as thc ndjusted extreme for the transport, or as having
a risk level of 10%. The mcthod may be adjustgd@ give other risk levels (e.g. 1% or

5%). \\,__ e\—»
. ‘ V,/
6.9 COMPARISON Wl']'ﬁ PERCENTAG@EXCEEDENCE
6.9.1 Given & series of values of wind.speed or significant wave height, as may be

observed during atompletc trangport, some value y will be exceeded at some times
but not othcrs and the pcrcemggc exceedence of value y is equal to;

‘ -\

\ : lO(fx (number of times y exceeded)
S total number of observations

6.9.2 Iquc‘;h‘ observed value of wind speed or significant wave height is assumed to last for

‘ibmc duration (typically 1 hour for winds and 3 hours for waves) then for example,

“during a transport lasting 10 days there will be 240 wind cvents and 80 wave eveats.

.fk On the transport, if a wind speed greater than 30 knots is observed during 24
= separate, hourly occasions then the percentage exceedence of 30 knots is 10%.

~6.9.3 The 10% risk level (as defined in Section 6.5.3) for & transport along a specific route,
departing on a specific date is expected to occur only once, on average, in every 10
transports. However a value with a 10% exceedence level for the same route and
departure date is likely to occur on average for 10% of the time on every transport.

6.9.4 Thus a 10% exceedence value is far more likely to occur than a 10% risk level value,
or an adjusted, 10 year extreme value.
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6.10 CRITERIA FROM TRANSPORT SIMULATIONS

6.10.1

6.10.2

6.10.3

6.11
6.11.1

W

If continuous time series of winds and waves are available along the entire transport
route, an alternative way to develop criteria with a specified risk of exceedence in a
single transport is to perform tow simulations. A large number of simulations can be
performed, with uniformly spaced (in time) departure times during the specified
month of departure over the number of years in the database. For cach simulated
transport, the maximum wind speed and the maximum wave height experienced
somewhere along the tow route arc retained. Then the probability dmstribution of
these transport-maxima can be used to determine the value with & specified risk of
exceedence in a andom transport. For example, the value exc M in every 20
transports, on average, can be determined by reading off the v e of wave height
from the distribution of transpon-maximum wave hmghts attﬁc )5th percentile level.

If fatigue during tow is an issue, the complete 3 of winds and waves
experienced during the transports (not just the tnmlpon -maximum values) can be
archived. This will give the fraction of time that ygrious wind and wave conditions
are experienced. \

The transport simulation method can be mﬁdé to be very reslistic. In its simplest
form, the speed is kept constant, and,nn,pmvmon for departure delays to avoid
weather, variation of speed due to . ificfement weather or ocean currents, weather
avoidance en route through fomhﬁg/mumg services, or the use of safe havens is
aliowed. If the transport s:mnlator cannot anommodatc a]l these features, a
reasonably conservative es “of criteria canfbe derived by using a conservative
(slow) estimate of the nverage speed. Care “should be taken when choosmg the
average speed cstimatg a slow speed.may not be conservative if it results in the
vessel apparently amﬁﬂg in a route se&or late encugh to miss severe westher, which
might have been gncmmtered if arrival had been earlier.

\'-a

ME’I‘OCEAN DATABASE BIAS

Regn.rd}esa of whether the mcthod described in Section 6.8 or the method described
in Section 6.10 is used, it is important to know the accuracy of the metocean database
being used. Spec:ﬁcally, if there is a known bias in the wind or wave statistics for
8y segment of a tow, it is cssential to adjust the criteria accordingly.

-..._’

\\
6.12

64

"-.f

'\.-

6.13
6.13.1

6.14
6.14.1

DESIGN WAVE HEIGHT

The design wave height shall be the significant wave height (Hsig), where Hsig =
4Vmg where my is the sea surface variance. In sea states with only a narrow band of
wave frequencies, Hsig is approximately equal to Hy; (the mean height of the largest
third of the zero up-crossing waves).

DESIGN WIND SPEED

The design wind speed shall be the 1 minute mean velocity at a reference height of
10m above sea level. The 1 hour wind may also be needed in the calculation process.

CALCULATION OF BOLLARD PULL REQUIREMENTS

The design extremes are not used for calculation of bollard pull requirements, which
are covered in Section 12.2,
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7 MOTION RESPONSE

7.1 GENERAL

7.1.1 Design motions may be derived by means of motion responsc analyses, from model
tank testing, or by using the default equivalent motion values shown in Section 7.9.

7.2 SEASTATE .

7.2.1 For the motion analyses, scastates shall include all relevant “up to and
including the design wave height for the most severe areas of th voyage
route. A wave height smaller than the design wave height, at th: period of roll
and/or pitch of the tow, should also be checked if necessary. ﬂ%g—crested" seas will
be considered unless there is a justifiable basis for M\iﬁ "short-crested” seas
Consideration should be given to the choice of spectmms

7.2.2 The most probable maximum responses are to be baseb‘on a 3 hour exposure period.

&
73 PERIODS .
7.31 For all seastatés considered, the peak periothJ' ,,) should be varied as;
v (133&< T,,< ¥ (30.H,p)
where Hsig is in metres, T,mseocﬁds

7.3.2 The relationship between thqpeak period T, ﬁﬁ_g'thc zero-up crossing period T, is
dependent on the spectrum. For 8 mean JON§WAP spectrum (y=3.3) To/T, = 1.286;
fora Plerson-Moskomtz‘specm T,fl‘ ™ 141.

7.3.3 The rclahonshtp bctween the peak penod Tp and the mean period Tm is given by

) Ty/Ta=1.296.
7.3.4 Alternatively, ifa dcmled mbms of the joint probability distribution of significant

wave helgh\ vs. peak wavc'penod (T,) is carried out, the following criteria may be
applicgk >

a. ﬁla]ysc the transport for the period of the design wave for T, + 1 sec, and,

B Ana]yse the transport for combinations of significant wave height and peak period

N o having the same joint probability of occurrence as the design wave height and the

EX

-
Y
4
N
7.4

4.}

most probable peak period. The effect of swell shall be considered .

VESSEL HEADING AND SPEED

The analyses should be carried out for zero vessel speed, and an appropriate forward
speed if not zero, and for head, bow quartering, beam, stern quartering and stern seas.

7.5 THE EFFECTS OF FREE SURFACES

7.5.1 The application of free surface cormrections to reduce metacentric height (GM) and
hence to increasc natural roll period will not generally be accepted. The effect of any
reduction in GM must, however, be considered in intact and damage stability
calculations.
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7.6 THE EFFECTS OF CARGO IMMERSION

7.6.1 The effect of cargo immersion in increasing GM and hence reducing natural roll
period as well as increasing damping should be considered in motion response

analyses.
7.7 MOTION RESPONSE COMPUTER PROGRAMS
7.7.1 Computer programs shall be validated against a suitable range of model test results in

irregular seas. The validation is to be made available to Noble Denton and is to
contain appropriate analytical work which must be compared with apfjimablc model
tests. N

7.7.2 When applying the results of a first-order motion response analyms program, heave
shall be assumed to be parallel to the global vertical axis. Thcrefom the component
of heave parallel to the deck at the computed roll or pnql}‘angle (theta) is additive to
the forces caused by the static gravity componc{saand by the roll or pitch

acceleration. A\,V

7.8 RESULTS OF MODEL TESTS O

7.8.1 Model tests may be used to derive desi mo'hons provided the tests pass the usual
review of overall integrity. GenerallyZ: g{f 4 IOF transportation analyses, the model test

results should present the standard dgmnon of the relevant responses. The standard
deviation of the responses shouldfhen be multiplied by V. log,(N)), where N is the
number of zero-upcrossings, to obtain the most grobiable maximum in 3 hours, which
is required for design. The individual meunﬂva maxima from model tests should
generally not be used in- -design as these vary between different realisations of the
same sea condmons mdarc therefore unmlmble for use as design values.

7.8.2 Maximum values; of globa] loads, _motions or accelcrations from model test results
can be used prmnded ten similar realisations, or greater, are carried out to ensure that
variations Qean individual tests are accounted for. The mean and standard
de\natlons of the maxima slioU1d be calculated. The design value should be the mean
plus two ‘standard deviations. Scale effects should also be accounted for by
mgwmg the design loads by a further 10% or a mutually agreed value.

Lad \r.
N
=

[
.
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. 7.9 DEFAULT MOTION CRITERIA
79.1 If neither a motions study nor model tests are performed, then for standard
configurations and subject to satisfactory marine procedures, the following motion
criteria may be acceptable,
Vessel or towed object, type, | Full cycle Single amplitude H
size and nature of transport period Roll Pitch cave
Large vesscls A
L>140mLOAandB>30m | 0% 20° 10° 1= 02g
Medium vessels o
L>76mandB>23m 10 secs 20° O:qin‘.r 0.2¢g
(other than Jarge vessels) >
Small vessels i .
L</6morB<23m 10secs | 300 15 02g
Large cargo barges §C\' o
L>76mLOAs0d B>23m | |05 o020 12.5 02g
Small cargo barges AN . o
L<?%6morB<23m 0%ces | 25 15 02g
Independent leg jack-ups, field | G- o
or location move “f 10 secs - 10° 10 0
Independent  leg jﬂck'-%:‘.‘ ! 10 secs . | e 20° 20° 0
. occan tow onownhull - <
Mat-type jack-ups, “field or <N . .
location move -~ 13#ees 8 8 0
Mat-type jack-ups, ocean tow |- o
on omn ball | 13secs 16 16° 0
Vawdagmd "barges, umﬂhw
restricted -operations in benign | 10 secs 5° 2.5° Olg
‘areav-(sce Section 7.9.2.d)
l{ljﬁid and sheltered water Equivalent to 0.1 g i
. .1 gin
Qggagn;p;mmns (see Section Static both directions 0
ﬁ»
’'s
793  The default motion criteria shown in Section 7.9.1, shall only be applied in
R accordance with the following;
- 8. Roll and pitch axes shall be assumed to pass through the centre of floatation.

b. Heave shall be assumed to be paralle] to the global vertical axis. Therefore the
component of heave parallel to the deck at the roll or pitch angles shown above is
additive to the forces caused by the static gravity component and by the roll or
pitch acceleration.

c. Phasing shall be assumed to combine, as scparate loadcases, the most scvere
combinations of
o roll + heave

. s pitch + heave
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. d. The criteria stated for weather-restricted operations in benign areas, are given as
general guidance for short duration barge towages and vessel transports. The
actual criteria should be agreed with the Noble Denton office concerned, taking
into account the nature of the vessel or barge and cargo, the voyage route, the
weather conditions, which may be encountered, the shelter available and the
wecather forecasting services to be utilised.

¢. For inland and sheltered water transportations, the loadings caused by a 0.1 g
static load parallel to the deck, the static inclination caused by the degign wind, or
the most severe inclination in the one-compartment damage co. bn. shall be
taken, whichever is the greatest. /\

f. The additional heel or trim caused by the design wind s l'd'%é considered. For
most transports, it is permissible to omit the effects @% “direct wind load in
computing the forces on the cargo. (See Section 8.3).

793 Alternative default motion criteria may be acceptabeu set out, for instance, in
DNV Rules for the Classification of Ships, Jamm:f@OM Part 3, Chapter 1, Section
4 (Ref. 9), or IMO Code of Safe Practice fo o Stowage and Securing, 2003
Edition, Section 7 (Ref. 10). Care should bc-thkkﬁ'l to ensure that the criteria adopted
are applicable to the actual case in quesm\’

K
7.10 DIRECTIONALITY AND HEADINE CONTROL
7.10.1 The incident weather shall be cqga%cred to be effectively omni-directional, as stated
in Section 7.4. No relaxanon\m the design sca.fgté from the bow-quartering, beam
. and stemn-quartering dtrectmns shall be consndemd for;

8. Any transport whgfé the default mot;on criteria are used, in accordance with
Section 7.9, or aunnar N

b. Single tug towages or voyag“by vessels with non-redundant propulsion systems
(see Sectlon 7.10.3 below).. -

c. Any tfansport where tlfe\\a'en@ conditions on any route sector are effectively
beafn\on or quartcnng, of constant direction, and of long duration, including, for
,exmple, crossing of the Indian Ocean or Arabian Sea in the south-west monsoon

R
\63 Any towage in a Tropical Revolving Storm area and season

.-:.\‘ ¢. Any un-manned towage.

. Any transport where the vessel does not have sufficient, redundant systems to

- maintain any desired heading in all conditions up to and including the design
storm, taking account of the windage of the cargo.

1/)\
.lq

('\
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7.102 Relaxation in the non-head sca cases may be considered for;

a. Manned, multiple tug towages, where after breakdown of any one tug or breakage
of any opne towline or towing connection, the remaining tug(s) stil! comply with
the criteria of Section 12.2

b. Voyages by self-propelled vessels with redundant propulsion systems. A vessel
with a redundant propulsion system is defined as having, as a minimum;

e 2 or more independent main engines
® 2 or more independent fuel supplies /\\v
* 2 or more independent power transmission systems \?~

¢ 2 or more independent switchboards ,.Q-

e 2 or more independent steering systems, or an al(ernatwe means of operation
of a single steering system (but excluding emergcncy steering systems that
cannot be operated from the bridge) Py ‘V

o the ability to maintain any dwu'edfheadmg in all conditions up to and
including the design storm, taking aocount of the windage of the cargo.

7.10.3 Any vessel not complying with the apoag shail be considered non-redundant.

7.10.4 An advance survey may be req ix;d, to establish whether or not a vessel can be
considered to have a redun bulsion systeg/{

<
7.10.5 In genersl, wherc a relaxauon is alloweth accordance with Section 7.10.2, the
following is a guide to.the acceptable sedmtc values. This should be confirmed as
being suitable on a csu?tfy-case basis. ;- Y

Incident nngl(e‘ Ap l\lwuble H.., as % of design sea state
(Hud Seas = B") (aBfusted as appropriate)
-+ 39‘“ ~N160%
+ (3% 60°) Linear interpolation between 100% and 80%
+&0° 80%
4 760° - 90°) Linear interpolation betwoen 80% and 60%
S e 60%
N [2090°-120°) Linear interpolation between 60% and 80%
R +120° 80%
R [ +(120° - 150°) Linear interpolation between 80% and 100%
| +(150° - 180°) 100%

7.10.6 For any transport where a relaxation is allowed in accordance with Sections 7.10.2
and 7.10.5, a risk assessment shall be carried out.

7.10.7 ~ Such relaxation shall only apply to considerations of accelerations, loads and
stresses. It shall not be applied to considerations of stability.
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7.10.8 For any transport where a relaxation is allowed in accordance with Sections 7.10.2
and 7.10.5, the towage/voyage arrangements shall contain, in a format of use to the
Master;
a. The limitations on critical parameters
b. Procedures for monitoring and recording of critical parameters
c. Procedures for heading control
d. Results of the risk assessment, and any recommendations an'sing
e. Contingency actions in the event of any breakdown. '
7.10.9 Critical parameters should preferably be ones the Master can obq.e(ve or measure.
7.10.10  For any transport where a relaxaticn is allowed in accord;@e with Sections 7.10.2
and 7.10.5, it is strongly recommended that an 1 ndent Company (Cargo
Owmner's) Representative is on board to witness even(s “He should be qualified to
discuss with the Master weather conditions forecu@ﬁd encountered, routing advice
received and avoidance techniques adopted. <&~
A~
./ ‘(\’.h-
S ,
2 AN ,-":‘(/
= i
-~ ’:‘ *23*’
NS
r\f'
~N
)
N
N
e
&
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8 LOADINGS

8.1 INTRODUCTION
The structure of the cargo or tow, including the legs, hull and jackhouses of self-
clevating units, shall be shown to possess adequate strength to resist the loads
imposed due to the specified or calculated motions and wind, combined with the
additional loading caused by any overhang of the cargo over the side of the vessel or
ba.rgc —~~
The cargo shall be shown to possess adequate strength to mthstandﬂ:e local cribbing
and seafastening reactions. \

8.2 LOADCASES "\‘

8.2.1 Loadcases shall be derived by the addition of ﬂuctuatmg loads resulting from wind
and wave action to static loads resulting fmnl \/gmvuy and still water initial
conditions.

8.22 The fluctuating components shall be the wm;‘f possible combination of the loads

8.2.3

s-.,.’.
LI

-

8.24

resulting from calculations or model tests d:ﬁed out in accordance with Sections 7.1
through 7.8, with due account to be ta'ﬁon of the effects of phase. All influential
loadings shall be considered; however the following static and environmental

loadings are the most likely to bed?unportance, b
811 Loadings caused by gmgty including thq:ﬁ'ecu of initial ballast condition

Fi:  Loadings caused l}ystanc wind heel oﬁnm angle

F2. Loadings caused};y surge!sway aaceiemnon

F3: Loadmgs causad by p:tch/ml}accelerauon

Fe Loadm@ caused by the,gravny component of pitch/roll motion
Fs: L&{@ngs caused by direct wind

Fe: /-Loadmgs caused by heave acceleration, including heave.sin(theta) terms

,F-;U 'Loadings caused by wave induced bending
““F/g Loadings caused by slam and the effects of immersion.

Except as noted in Section 7.9.2, the cffects of phase differences between the various
motions can be considered, if resulting from model test measurements, or if the
method of calculation has been suitably validated.

In cases where it is not convenient or possible to determine the relative phasing of
extreme wind loadings and heave acccierations with roll/sway or pitch/surge
maxima, a reduction of 10 percent may be applied to fluctuating loadcases Fl
through F8 which combine maximum wind and wave effects. However, if wind
induced or wave induced loads individually exceed the reduce load, then the greatest
single effect shall be considered.
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8.2.5 Aliernatively, the total loads may be calculated by combination of loads as follows;
S1 + Fi(ste) + Fs(is) + ¥ {[F2+F5+FatFe)’ + [F1(1min)}+FS(iomise}—F1 (1e)-Fs(1e) '}

where;
Fon = Loads based on 1 hour mean wind speed
Fuma =  Loads based on 1 minute mean wind speed.
8.3 DEFAULT MOTION CRITERIA
8.3.1 For loads computed in accordance with Section 7.9, the loads ag@md to the cargo
shall be;

Si+Fy+F,+F3+F+Fg (':..\'
e S

wherc; S, Fy, Fa, Fy, Fy and F arc as defined in Seotion 8.2.2. The cffects of
buoyancy and wave slam loading shall also be considered if appropriate,

8.4 LONGITUDINAL BENDING R
8.4.1 The potential effects of longitudinal wave b;ﬁ&iifg effects need to be considered if;

a. The towed hull is not a classed, seagomg Vessel or barge, or
b. The cargo is longer than about llyflof the transport barge or vessel length, or

c. The cargo is supported longlmdinally on more@han 2 groups of supports, or

d. The relative stiffness of lbehull and cargo could cause unacceptable stresses to be
induced in cither, or _

e. The seafastcmng ddngn allows little or no ﬂex:blhty between cargo and barge.

8.4.2 See zalso SechonsQB and 19.4.

\ .\...

8.5 CARGO BUOYANCY ANQWAVE SLAM

8.5.1 Cargo owerhangs which are occnslonally immersed, and which may receive joadings
due &mvc slam and/or immersion, will require special consideration.

B.5.2 Buoyamt cargoes, particularly where the buoyancy contributes to stability
_ Yequirements, shall be adequately secured against lift-off.
v
by
\fﬁ. ’
A
=t
C
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. 9 DESIGN AND STRENGTH
9.1 COMPUTATION OF LOADS

9.1.1 The loads acting on grillages, cribbing, dunnage, scafastening and components of the
cargo shall be derived from the loads acting on the cargo, according to Sections 6, 7
and 8, as applicable,

9.1.2 The loads shall include components due to the distribution of mass and rotational
inertia of the cargo. This is of particular importance in the calculation-aT shear forces
and bending moments in the legs of self-elevating units and mmnlar@h’stmcmres

9.1.3 If the computed loads are less than the “Minimum allow fa.stemng loads”
shown in the Table in Section 9.2.1, then the values in the Inﬁle shall apply.

9.14 Care should be taken in cases where the cargo may bedqs\f/gned for service loads in
the floating condition, but is being dry-transported: Jis centre of gravity may be
higher above the roll centre in the dry-transportdtion condition than in any of its
floating service conditions. Even though the tragsportation motions may appear to be
less than the service motions, the loads onféargo components and ship-loose items
may be greater. .

A(’f“‘"’

9.2 FRICTION [

9.2.1 For certain cargo weights, ;’“ overhangs apd arrangements of cribbing and
seafastenings, the effects of ﬁ;cnon may be uad, as shown in the following Table
. and subject to Section 9.2.2; 1o resist part of the computed loadings on the cribbing
and scafastenings. ']'huihows the maximum coefficient of friction which may be
considered, and the inimum allowable scafastening force, expressed as a
percentage of cargo weight, below: which the actual scafastening design capability
shall not be allowed to fall. -:-‘-‘

N O Cargo weight, W, tonnes

A 100 | 1000 | 5000 | 10000 | 20000
ﬂ@c?hang <100 | <W< | <W< | <W< | sW< | <W< 40%”

& W 1000 | 5000 | 10000 | 20000 | 40000

\%\9 Maximum allowable coefficient of frictien
< Nome 0 000 | 020 | 020 | 020 [ 020 | 020
= <15m 0 0 010 | 020 | 020 | o020 [ o020
o 15-25m 0 0 6 | o010 | 020 | 020 [ 020
25-35m 0 0 0 0 010 [ 020 | 020
35-45m 0 0 0 0 0 010 | 0.10

>48 m 0 0 0 0 0 0 0
Minimom sllowable sesfastening force, %W
Transverse 10% 10% 10% 10% 10% N?:: 1 5%
Longitudinal | 5% 5% 5% 5% Nif: 5 N§£3 1.5%
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Notes;

1.

4.

For 20000 < W < 40000 tonnes, the minimum allowable scafastening force,
transversely, shall be not less than 15 - W/4000 (%W)

For 10000 < W < 20000 tonnes, the minimum allowable seafastening force,
longitudinally, shali be not less than 7.5 - W/4000 (%W)

For 20000 < W < 40000 tonnes, the minimum allowable scafastening force,
longitudinally, shall be not less than 3.5 - W/20000 (%W)

For transport of pipes and similar tubular goods, the above tabledoes not apply.
See Section 9.6. A

9.22 Friction is allowed as a contribution to scafastening restraint sul\ziect to the following;

. Loadings are computed in accordance with Sections 7. ?Qhﬁgh 7.8 and 8.2 above.
Friction may not be used if the loadings are computed in accordance with
Sections 7.9 and 8.3, except as allowed by Section 9.

Friction forces shall be computed using the j¢ reaction between the vessel
and cargo compatible with the direction<0f/the heave.sin(theta) term used in
computing the forces parallel to th@f,deck in Section 8.2.2. Thus, when
heave.sin(theta) increases the force-parallel to the deck, it also increases the
normal reaction and vice-versa. ,/\,

The cargo is supported by wood &unnage or cnbbmg friction is not allowed for
steel to steel interfaces. .." \,\\

The overhang is the dlstance from the side of the vessel to the extreme outer edge
of the cargo. " O

ﬂ\f"

For wood cnbblng less than 6001m<n lngh, with a width not less than 300 mum, the
full friction force may be assugnéd to act in any direction relative to the cribbing.

For cn'bb\lqg\hcnghts betweerr 600 and 900 mm, with a width not less than 300
mm, t en the percentage’ computed friction force assumed to act in a direction at
nght\-glea to the line of the cribbing shall not exceed (900 - H)Y/3 %, where H =
)!@nght of cribbing above deck, mm.

I!or wood cribbing over 900 mm high, or with a width less than 300 mm, no
ﬁ'lct:onfmlsassmnedtoactmadnrecuonatnghtanglestothelmc of the
cribbing.

The “Minimum allowable S/F force™ is the minimum allowable value of
seafastening restraint, expressed as a percentage of cargo weight, in the event that
the total required seafastening force, as computed, is less than this value.

For very short duration moves in sheltered water, such as tuming a barge back
alongside the quay after a loadout, then friction may be allowed to contribute. The
entire load path, including the potential sliding surfaces, shall be demonstrated to
be capable of withstanding the loading generated.

9.3 SEAFASTENING DESIGN

9.3.1 In this context, seafastenings include any grillage, dunnage, cribbing or other
supporting structure, roll, pitch and uplift stops, and the connections o the barge or
vessel.
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932

93.3

934

9.3.5

9.3.6

9.3.7

V.

938

-~ e

'

9.3.9

9.3.10

Seafastenings shall be designed to withstand the global loadings as computed in
Sections 7 and 8.

Seafastenings shall be designed to accept deflections of the barge or vessel in a
seaway, principally due to longitudinal bending. Iin general, long;tudmal bending
should be considered if the distance over forward and aft cargo supports is more than
about 1/3" of barge/veasel length. Some cargoes, such as large stee] jackets, may be
inherently much stiffer than the barge, and will reduce barge dcﬂecuons at the
expense of increased cargo stresses.

~—
Where longitudinal bending is a consideration, suitable seafastenin, @gns include;
a. Chocks which allow some movement between the barge and

b. Pitch stops at one point only along the cargo, with othq;hmts free to slide or
deflect longitudinatly {
Ay

¢. Vertical supports at only 2 positions longltudmallyg-

d. An integrated structare of balge-mfastemnémgo capable of resisting the
loads induced by bending and shear.

Additionally, for towed objects such a.s\\EPSOS which may have permanently
installed modules with piping or od:e@nnectwns between them, there should be
adequate flexibility in the connectiowo avoid overstress, It should be noted that the
transport wave bending condition may be more severe than the operating condition.
In long modules carried as car@ﬁmemal pipew. ould be similarly considered.

In the absence of more ddaQEd informati ould be assumed that the barge will
incur bending and shcar.daﬂccUOn as if ugﬁmned by the cargo. Quasi-static barge
hogging and saggmg(mohld be oonsnd\qu in a wave of length L equai to the barge
length, and he.gm{eo%wl., metreg’,

Grillage and wefastenms designit frequently influenced by the loadout method.
Cargoes lifted-onto the transport barge or vessel, or floated over a submersible barge
or vess;{km ﬁ'equcntly supported by timber cribbing or dunnage to distribute the
l \gnd allow for minor undulations in the deck plating. Cargoes loaded by
[ normally remain on, and are seafastened to, the skidways. Cargoes loaded

trailers normally need a grillage structure higher than the minimum trailer

T:shélght The grillage or cribbing height must aliow for any projections below the
LA

cargo support line.
Generally, welded stecl scafastenings are preferred, but for smaller cargoes, chain or
wire Jashings with suitable tensioning devices may be acceptable. Guidance on good
practice for lashings and similar devices may be found in the IMO Code of Safe
Practice for Cargo Securing and Stowing, 2003 Edition (Ref. 10).
Connections to the deck of a barge or vessel should be carefully considered,
particularly tension connections. Calculations should be presented to justify all
connections. It should not be assumed, without inspection, that underdeck
connections between deck plating and stiffeners or bulkheads are adequate.
Seafastenings landing on doubler plates are not generally acceptable as tension
connections.
If welded steel connections are required in the hold of a vessel, care should be taken
to avoid welding onto fuel oil tanks or oil cargo tanks, unless the tanks are empty,
and gas free certification has becn obtained. .
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9.3.11

9.3.12

93.13

93.14

9.3.15

9.3.16

9.4
94.1

942

943

944

—

9.4.5

94.6

9.4.7

Final welded connections, particularly those which may be influenced by
longitudinal deflections of the barge or vessel, should be carried out with the barge or
vesse) ballasted to the transportation condition, or as close as draft limitations permit.

Welding of scafastenings should not be carried out in wet conditions, Weather
protection should be used to minimise the effects of wet conditions.

For cargocs that will be removed offshore, the scafastenings should be capable of
being released in stages, such that the cargo is secure for a 10 degree static angle
until the release of the final stage. The rclease of scafastenings, and the removal of
any one item, should not disturb the seafastenings of any other item. O

AN
Where a lift is made onto a barge offshore, the seafastenings should be designed
accordingly, normally by means of guides or a cradle, wl&\‘%nll hold the cargo
whilst it is being seafastened.

Items of the cargo which are vuinerable to wave achq}fﬁvetung or weather damage
shall be suitably protected. This may reqmre p?ovunon of breakwaters or
waterproofing of sensitive arcas. \Q‘

Internal seafastenings may be needed to prevent items moving inside structures or
modules. See alzo the caution in Section 9\.{: !

,C«--"'

CRIBBING o

Where the cargo is supported mwbodcn cribb mg or dunnage, rather than steel-to-
steel supports, then sufficient should be providéd*to ensurc an adequate distribution
of load to the underside of tﬁ‘ € cargo and to lh?ﬂcck of the transport vessel, under the
static loadings and the dcs:gn envnronmenul]oadmgs as shown in Sections 7 and 8.

Cribbing designed to p:ck up stmcnn'a.tmembcrs in the underside of the cargo, the
transport vessel deck, or both, and-fixed to the deck of the vessel, should not
normally be lesg than 200 mm high. See also the comments on cribbing width in
Scction 9.2.2‘fand 922 g

A mixy;m;m clearance of 00’75 m should be provided between the lowest protrusion
oft@‘_urgo and the deck of the barge or vessel.

Thenominal bearing pressure on the cribbing should not normally exceed 4 N/mm?
"i"or softwood. Should it be demonstrated that the cargo, vesset and cribbing, without
cmshmg, can withstand a higher pressure, then this may be acceptable. The cribbing
pressure should be calculated taking into account the deadweight of the cargo plus
the loads caused by the design environmental loadings.

Ideally the type of timber selected should withstand the computed cribbing pressures
without crushing. Localised crushing to accommodste cargo and cribbing
imperfections is permissible. A satisfactory arrangement may consist of hardwood
for the main cribbing structure, topped by a soft packing layer, say 50 mm thick.

In the case of a random or herring-bone dunnage layout supporting a flat-bottomed
cargo, without taking into account the stmng points, then the maximum cribbing
pressures should not exceed 1 N/mm? subject to consideration of the overall
allowable loads on the deck of the vessel and the underside of the cargo.

For cargoes floated on and/or off the transport barge or vessel, the cribbing should be
designed to withstand Joads caused by point ioads and trim or heel angles during on-
load and off-load. A minimum of 5° should be considered. .
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95 STRESS LEVELS IN CARGO, GRILLAGE AND SEAFASTENINGS

9.5.1 The cargo, grillage and scafastenings shall be shown to possess adequate strength to
resist the loads imposed during the voyage. Any additional loadings caused by any
overhang of the cargo over the side of the transport vessel, buoyancy forces and

wave slam loadings shall be included.

952 The cargo shall be shown to have adequate strength to withstand the local cribbing
and seafastening loads.

9.5.3 Stress levels shall be within those permitted by the latest edition of a reéogmwd and
applicable offshore structures code. /\u

954 Extreme loading, i.c loading occurring no more frequently than mluumum deslgn
wave, may be assessed as such. Subject to the i Section 9.5.6, in a

Working Stress code such as APl Recommended Practi -WSD (RP 2A-WSD)
Twenty First Edition December 2000 (Ref. 11) e one-third increase for
environmental loadings may be applied. Similarly, fot~an LRFD/partial factor code
such as APl Recommended Practice 2A-LRFD 2A-LRFD) First Edition, July
1993 (Ref. 12), the load factors would be for ultimate limit state (ULS)
conditions. These allowabie stress levels may be used for connections to the deck of
a barge or vessel, but should not includ strength of underdeck members, unless
the condition of the entire loadpath hu&m

Note; If AISC Specification fMtructuml Steel Buildings, Allowable Stress
Design and Plastic Design, Jni.e 1989 (Ref. 13} is used with Supplement 1, then a
load factor of 0.75 may bs..ﬂdop(ed Alternafvely, Supplement 1 A4 and AS may
be ignored and the ongihn’d increase app‘l;

9.5.5 Loadings occurring g@va ﬁ'equcncy,ggtcr than or equal to those associated with
-the significant design'wave shall be-treﬁwd as normal serviceability limit state (SLS)
loadings, with asabcnated load/resistance or safety factors. In a Working Stress code,
the one-third i mmase for environimental loadings shall not be allowed, similarly for
an LRFDIpa:ual factor code\thc load and resistance factors would provide a greater
total safety factor than that implicit in the load and resistance factors used for

ulu@e conditions.

9.5.6 Tbo stress levels allowed by Sections 9.5.4 and 9.5.5 apply only to high quality
.\__strucnn'al steelwork, with a level of NDT not less than that required by Section 9.7.

9.5. ‘I, 7“ Where, for logistical reasons it is impractical to allow the recommended cooling time
before inspection of welds then the design stress Jevels should be reduced.

9.6 SECURING OF PIPE AND OTHER TUBULAR GOODS
9.6.1 This section refers to the transport of tubulars, including line pipe, casing, drill pipe,
collars, piles, conductors marine risers and similar (hereafter catled “pipes™ on
vessels and barges. Transport of drill pipe, collars etc on jack-ups is covered in
Section 19.11. The degree and design of securing required will depend on the type of
vessel, the nature of the cargo, the duration of the towage or voyage, and the weather
conditions expected.
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962 For these types of cargoes, friction may be assumed to resist longitudinal
scafastening loads, and Sections 9.2.1 and 9.2.2.a do not apply. The following
friction cocfficients may be used, as examples;

Materials in contact Friction coefficient
Concrete coated pipe - concrete coated pipe 0.5
Concrete coated pipe - timber 0.4

Timber - timber 0.4
Uncoated steel - timber 0.3 -,
Uncoated steel - uncoated steel 0.15 -~
Epoxy coated pipe - timber 0.1
Epoxy coated pipe - epoxy coated pipe Qﬁ&

9.6.3 Caution should be exercised where sand may be present betwécn the friction surfaces
as this may considerably reduce the friction coefficient. <, ~

N

9.6.4 Generally speaking, pipes should be stowed in the f@ and aft direction.

9.6.5 Where pipes are stacked in several layers, thc um permissible stacking height
shall be established, in order to avoid ovcrstreu of the lower layers. Reference may
be made to API RP 5SLW - Recommend ice for transportation of line pipe on
barges and marine vessels (Ref, 14), &

9.6.6 Smaller diameter pipes such as dnll,ptpe may be stacked without individual chocking

oo
N
~ .

et

N

9.6.8

arrangements, restrained transwsely by meunq_,of vertical stanchions. Timber
dunnage or wedges shall be.used to chock oq;iuy clearance between the pipes and
the stanchions. The stanchlons, taken colleoywely, shall be capable of resisting the
total ransverse force con;puted. /_(;:,

a. For weathcr-ratncted operations, and field or location moves of jack-ups, the
stack should be secured by means of transverse chain or wire lashings over the
top, adequntcly tensioned. Provided it can be demonstrated that sufficient friction
exists to prevent longltudmal movement, no end stops need be provided.

b. Forunrestricted operations, including ocean transportations of jack-ups, steel
,sﬁmgbacks should be fitted over the top layer, and the stows set up hard by
‘driving wooden wedges between the strongbacks and the top layer of pipe. End

-~ 2 stops or bulkheads shall be provided.
9.6.'L<‘?’5

Line pipe on pipe carrier vessels may be stacked between the existing
stanchions/crash barriers, on the wooden sheathed deck. Timber dunnage or wedges
should be used to chock off any clearance between the pipes and the stanchions.

a. For weather restricted operations, provided it can be demonstrated that adequate
friction exists to prevent longitudinal movement, no end stops need be provided.
This is likely to apply to concrete coated pipe, but uncoated or epoxy coated pipe
should be treated with caution.

b. For unrestricted operations, steel strongbacks should be fitted over the top layer,
and the stows set up hard by driving wooden wedges between the strongbacks
and the top layer of pipe. End stops or bulkheads shall be provided.

Larger diameter pipes such as piles are often individually chocked, and end stops
provided, often at one end only. Unless it can be demonstrated that the piles cannot
roll out of the chocks, vertical restraints may be necessary, such as individual wire or
chain lashings, or strongbacks.
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9.69 In all cases of transportation of coated line pipe, the transportation and securing
arrangements must be designed so that the coating will be protected from damage.
The manufacturer’s and/or shipper's recommendations should be sought.

9.6.10 Where end stops are provided for pipes with prepared cnds, the end preparation
should be protected, cither with protectors on the pipe, or by wood sheathing on the
end stops.

9.6.11 Where open ended pipes are carried on vessels such as supply vessels or pipe
carriers, carc should be taken that if the pipes can become partially filled with water
when the vessel iz at sea, the vessel’s stability still remains sati @!m’y, and the
lower layers and deck of the vessel are not overstressed. For ex routes it may
be necessary to seal the ends of at least the lowest level of the

9.7 INSPECTION OF WELDING AND SEAFASTENIN@Q

9.7.1 For newly-constructed cargoes, an adequate system of\:omu-ucuon supervision, weld
inspection and testing shall be demonstrated. ﬁ@ other cargoes, the extent of
inspection and testing shall be agreed. \"“

9.7.2 Principal seafastening welds shall be wml{y/checked and the weld sizes confirmed
against the agreed design. &

9.7.3 Non-destructive testing (NDT), by a#mmble and agreed method, shall be carried out

on the structural members of the seafastenings. NDT acceptance criteria should be to
EEMUA 158 - Construction specification for ﬁ.xq,& offshore structures in the North
Sea (Ref. 15), AWS D1.1 - Structural weldmgeode steel (Ref .16) or equivalent.
The following is a guide 1o the minimum ret:ommended extent of NDT;

a. 100%visual .j,jf' f*"* o

b. Penetration welﬂs 40% UT andlo% MPI
c. Fillet wclds {20% MPI . =
d

. All welds to barge/vessel deck - 100% MPI with additional 40% UT for
penemuon welds
e. -Tri any case, the extent of NDT should be not less than the Project specification

) m \mqum:mcnts

sy . For critical areas, where poor welding quality is suspected, then 100% inspection

N

97.4

9.7.5

9.8
9.8.1

may be required.
Care should be taken where the scafastening load path depends on the tension
connection of the deck plating of a barge or vessel to underdeck stiffeners or
bulkheads. In cases of any doubt about the condition, an initial visual inspection
should be undertaken, to establish that fully welded connections exist, and that the
general condition is fit for purpose. Further inspection may be required, depending
on the stress levels imposed and the condition found.

Any faulty welds discovered shall be repaired and re-tested.

FATIGUE

Notwithstanding the exclusion in Section 4.5.7, clients may wish the effects of
fatigue on the towed object, cargo and/or scafastenings 1o be considered, in which
case they should instruct Noble Denton accordingly.

0030/NDI

Rev: 2 Page 47

BWO006150



Unofficial FERC-Generated PDF of 20060505-0159 Received by FERC OSEC 05/05/2006 in Docket#: CP06-54-000

: NOBLE GENERAL GUIDELINES FOR MARINE TRANSPORTATIONS
msmsm DENTON 0030/NDI REv 2
10 STABILITY

10.1 INTACT STABILITY

10.1.1 Intact range of stability, defined as the range between 0° degrees heel or trim and the
angle at which the righting arm (GZ) becomes negative, shall not be less than the
values shown in the following Table. Objects which do not fall into the categories
shown in the Table, which are non-symmetrical, or which have an initial heel or trim
which is not ciose to 0°, may require special consideration. Whe@: there is a
significant difference between departure, arrival or any inm%nﬁﬁom then

the most severe should be considered. o
Vessel or towed object, type and skze lnuc(R‘:
Large and medium vessels, S\Q("
L>76mLOAand B>23m
Largccargobarges.L>76mLOAgnﬂB>23*§? 36°
Small cargo barges, L<76mng<23rt{\¢ 40°
Smllvmels,L<76mQ[B<23m ol" a4°
Jack-ups, field or location moves.\’ z 28°
Jack-ups, ocean towages \(,:‘(I' x| 360
Inland and shehtered water towages - | 24°

7 :‘—'\'
10.1.2 Alternatively, if m amplitudes 6f motion for a specific towage or voyage can
be derived from model tests or motlon response calculations, the intact range of

stability shall bd not less than; | _‘\~ .

Y A (20+080)

where @ the maximum amplitude of roll or pitch caused by the design scastate as
deg;jl Section 6.1.3, plus the static wind heel or trim caused by the design wind,
in .

10.1.3 “ﬂetaccmnc height (GM) shall be positive throughout the range shown in Section

i X10.1.1 or 10.1.2. The initial metacentric height, GM,, should be adequate to provide
:\’\ posmve control with a margin for computational inaccuracy. A GM; of around 1.0 m
—~ will normally be required, and in any case shall not be less that 0.15 m.

\J
Go.1.4 Cargo overhangs shall generally not immerse as a result of heel from a 15 m/s wind
in still water conditions.
10.1.5 Subject to Sections 8.5 and 10.1.4, buoyant cargo overhangs may be assumed to
contribute to the range of stability requirement of Section 10.1.1.

10.1.6 The cffects of free surface shall be considered in the stability calculations. The
cffects of free surface liquids in the cargo must also be taken into account, as must
residual free surface due to incomplete venting when trimmed.

10.1.7 Vessels shall comply with the mandatory parts of the International Maritime
Organisation (IMO) Resolution A.749 (18) as amended by Resolution MSC.75(69) -
“Codc on Intact Stability” (Ref. 17), and the IMO International Convention on Load
Lines, Consolidated Edition 2002 (Ref 18).
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10.1.8

10.2
10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

10.2.6

In areas and seasons prone to icing of superstructures, the effects of icing on stability
should be considered.

DAMAGE STABILITY

Except as described in Sections 10.2.4 and 10.2.5 below, towed objects, including
cargo barges, MODUs and structures towed on their own buoyancy, shall have
positive stability with any one compartment flooded or broached. Minimum
penctration shall be considered to be 1.5 metres. Two adjacent compartments on the
periphery of the unit shall be considered as one compartment if ;;Qpanted by a
horizontal watertight flat within 5 m of the towage waterline. /(\

The emptying of a full compartment to the damaged waterline Qm be considered if
it gives a more severe result than the flooding of an empty c@m'ncnt.

If buoyancy of the cargo has been included to meet mtac{gé;ablli(y requirements, then
loss of cargo buoyancy or flooding of cargo compartgfien shall be considered as a
damage case, as appropriate. <

One-compartment damage stability is not al achievable without impractical
design changes, for the following and slmnl%structum

a. Concrele gravity structures, parucul@rwbm towing on the columns
b. Submerged tube tunnel sectlonsmo

c. Bridge pier caissons ,\ <- ;5:;',
-

d. Outfall or water intake chns A

For those structures hswﬂ"m Section 10. 2\4;0:' sumlar damage stability requirements
may be relaxed, providéd the towage<it-a one-off towage of short duration, carried
out under contrpll‘bd cond:t:ons,and suitable precautions are taken, which may
include; < \"-

a. Areas vulncrable to colﬁmon should be reinforced or fendered to withstand
collmon from the largest towing or atiending vessel, at a speed of 2
second, and;

b :'Bro)ectmg hatches, pipework and valves are protected against collision or damage

_\;J from towing and handlmg lines

" ¢. Emergency towlines are provided, with trailing pick-up lines, to minimise the
need for vessels to approach the structure closely during the tow

d. Emecrgency pumping equipment is provided
¢. Potential leaks via ballast or other systems are minimised.

f. Ballast intakes and discharges, and any other penetrations through the skin of the
vessel or object, shall be protected by a double barmier system, or blanked off.

g. Vulnerable areas are conspicuously marked

h. Masters of all towing or attending vessels are aware of the vulnerable areas
i. A guard vessel is available to wamn off other approaching vessels

j.- A risk assessment is carried out,

The extent and adequacy of the precautions necessary for a particular towage will be
assessed on a case-by-case basis.
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10.2.7

10.2.8

103
10.3.1

103.2

10.3.3

103.4

104
10.4.1

10.4.2

The relaxations allowed by Sections 10.2.4 and 10.2.5 do not apply in ice-affected
areas, where the vessel or structure should comply with Section 22.10.

The damage stability recommendations of this Section do not apply to transport of
cargoes on registered, classed trading vessels, sailing at the assigned ‘B’ freeboard or
greater. The *B’ freeboard is the minimum freecboard assigned to a Type B vessel,
which is generally defined as any vessel not carrying a bulk liquid cargo. Reduced
freeboards may be assigned 1o 8 Type B vessel over 100 m in length, depending on
the arrangementz for protection of crew, freeing arrangements, strength, sealing and
security of hatch covers, and damage stability characteristics. See the IMO
International Convention on Load Lines, Consolidated Edition ZQOZ-’(Ref 15) for
further details. .\':h

WIND OVERTURNING <A

For the intact condition, the area under the righting mgmem curve, shall be not less
than 40% in excess of the area under the wind o amm curve, The arcas shall

bcboundedbyO'heelorhm,andmesecon& of the righting and wind
overturning arm curves, or the downflooding ;{ whichever is less.

The wind velocity used for intact wind ovenurmng calculations shall be the 1-minute
design wind speed, as described in Secllﬁt\l‘ﬁ 13.

For the damage condition, the area under the righting moment curve, shall be not less
than40%mexcessoftbeareaundcrthcwmdov g arm curve. The arcas shall
be bounded by the angle of lbll and the intercept of the righting and wind
overturning arm curves, or tﬁ?aownﬂood.mvlf‘gle whichever is less.

The wind velocity useQ_‘or ovmmmng.tﬁqmem calculations in the damage condition
shall be 25 metru/seoﬁhd, or the mnd'hsed for the intact calculation if less.

DRAFT AND 'HuM ' 4“’

For vesscls \hnd barges wnh 8 load-line certificate, the draft shall never exceed the
app: “load-linc draft, except for temporary on-load and off-load operations
unda_ trolled conditions.

,Thvdraﬁ should be small enough to give adequate freeboard and stability, and large
*“enough 1o reduce motions and slamming. 'I‘ypwally. for barge towages, it will be

T between 35% and 60% of hull depth, which is usually significantly less than the

Y /N"  load-line draft.
{043  For barges and large towed objects, such as FPSOs, the draft and trim should be
K selected to minimise slamming under the forefoot, to give good directional control,
and to allow for the forward tritn caused by towline pull.
104.4 For guidance, and for discussion with the Master of the tug, the tow should be
ballasted to the following minimum drafts and trims;
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104.5

10.4.6

10.4.7

1048

10.5
10.5.1

10.5.2

10.5.3

1054\

h-—‘.
--.\

“'{0.5.5

10.5.6

10.5.7

10.5.8

Minimom Draft
Forward

1.0 metre

1.7 metres

2.4 metres

3.1 metres

Minimum Trim by
Stera

0.3 metre

0.6 metre

0.8 metre

1.0 metre

Length of Towed Vessel

30 metres
60 metres
90 metres
120 metres
150 metres 3.7 metres 1.2 metres |
200 metres 4.0 metres 1.5 metres .~

Where barges with faired sterns are fitted with directional slabthsmg s]iegs, it may be
preferable to have no trim. However allowance should be nmd(q(‘for trim caused by
the towline force. (.ﬂ»

It may be preferable to tow structures such as floating q@h, at minimum draft with
zero trim, in order to minimise longitudinal bending mblﬁents

Draft marks forward and aft shall be easily reads rand, if necessary, re-painted in
the area above the waterline. o

Where the tow is unmanned, and in ordergﬁat the tug may monitor any increased
draft during the towage, it may be advahitageous to paint a broad distinctive line of
contrasting colour around the bow apfifoXimately 0.5 metre above the waterline.

v .
COMPARTMENTATION AN% WATERTIGHT INTEGRITY
Where the watertight integrity of any tow is fiquestion, particularly for demolition
tows, part built shtps and MODUs, it sha{l‘ﬁe checked by visual inspection, chalk
test, hose test or air t@ns considered appropmtc by the attending surveyor.
Any opening ggv.mg an angle of. dowuﬂoodmg less than 20 degrees, or (0 + 5)
degrees, where -8 is the angle.as-defined in Section 10.1.2, shall be closed and
watertight, or protected by automatic closures in operable condition.

Hatcheg; v ventilators, gooseneck air pipes and sounding pipes shall be carefully
ed for proper closure and their watertight integrity confirmed. Where such
bment could be damaged by sca action or movement of loose equipment, then

o onnl precautions should be considered.

"~ Outhoard accommodation doors shall be carefully checked for proper closure and
their weathentight integrity confirmed. All dogs shall be in good operating condition
and seals shall be functioning correctly.

Watertight doors in holds, tween decks and engine room bulkheads, including shaft
alleyway and boiler room spaces, shall be checked for condition and securely closed.
Any watertight doors required to be opened for access during the transportation, shall
be marked, on both sides, “To be kept closed except for access™ or words to that
cffect. In some cases e length of bar or pipe may be required to assist opening and
closing.

Portholes shall be checked watertight, Porthole deadlights shall be closed where
fitted. Any opening without deadlights that may suffer damage in a seaway shall be
plated over.

Windows which could be exposed to wave action shall be plated over, or snmllarly
protected.
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10.5.9 All tank top and deck manhole covers and their gaskets shall be in place, checked in
good condition, and securely bolted down.

10.5.10  All overboard valves shall be closed and locked with wire or chain. Where secondary
or back-up valves are fitted for double protection, they shall also be closed.

10.5.11 Closure devices fitted to sanitary discharge pipes, particularly near the watertine,
shall be closed. Any discharge pipe close to the waterline not fitted with a closure
device, may need such a facility incorporated, or be plated over.

10.5.12  All bolds, hatch and engine room bilges shall be pumped dry and ,chécked before
departure. /\\\J

10.5.13  All tanks shall be sounded prior to departure. It is mcommendgg\mm all tanks should
be cither pressed up or empty. Slack tanks should be kept to gxpinimum.

-;Z»C"\
‘\?\“ L
o
2 ‘\\"\
uf‘:f\‘,— v_";. ‘
<
it
1?‘:-\'"‘.‘
\;;f‘?*'

N
—
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11 TRANSPORT VESSEL SELECTION

11.1 GENERAL

11.1.1 The following points should be considered in the sclection of a suitable transport
barge or vessel;

8. Is there adequaie deck space for all the cargo items planned, including room for

i.
j-

N
PRy
o
hY

scafastenings, access between cargo items, access to towing and emergency
cquipment, access to tank manholes, installation of cargo protecnoﬁbreakwntcrs
if needed, and for lifting offshore if required? ,\\

Has the barge or vessel adequate intact and damage stabtbQ\mm the cargo and
ballast as planned? i Sen

Does the barge or vessel as loaded have sufficient ﬁecbonrd to give reasonsble
protection to the cargo? ¢ N

1f a floating loadout is planned, is there suﬁictgnt water depth to access and leave
the loadout berth? Can the loadout be camed out in accordance with Noblc
Denton document 0013/NDT - Guxdclmqq for loadouts (Ref. 2)?

If a submerged loadout is planned) én the barge or vessel be submerged, within
its Class limitation, so as to give adequate clearance over the deck, and adequate
stability at all stages, within the'water depth !umtat:ons of the loadout location?

\
Is the deck strength adquie, including stlﬂ'cnu frame and bulkhead spacing and
capacity, for loadout audmnspomnon load.%?
For a vessel, does mnng of seafagtqgmgs require welding in way of fuel tanks?
For a barge, s it properly equipped with main and emergency towing
connections, recovc:y gear, pumping equipment, mooring equipment, anchors,
lighting ¢ and access laddcrp?
W:Il (hc monou responses as calculated cause overstress of the cargo?

Is _all required equipment and machinery in sound condition and operating
. comectly?

.-k: Does the barge or vessel possess the relevant, in date, documentation as set out in

Section 57

112 SUITABILITY AND ON-HIRE SURVEYS
“41.2.1  In his interest, the charterer is advised to have a suitability survey and an on-hire

survey of the barge or vessel carried out prior to acceptance of the charter,
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12

12.1
12.1.1

12.1.2

12.1.3

12.14

12.2
12.2.1

TUG SELECTION AND APPROVAL

GENERAL

The tug(s) sclected shonld comply with the minimum bojlard pull requirements
shown in Section 12.2 below, and should also comply with the appropriate Category
in Section 3 of Noble Denton document 0021/NDI - Guidelines for the Approvability
of Towing Vessels (Ref. 5). For single tug towages in non-benign areas, tugs in
Catcgory ST (Salvage Tug) or U (Unrestricted) will generally be requxgd. In benign
arcas tugs in Category ST, U or R2 (Restricted Category 2) will generally be
required. The appropriate Category should be agreed with theg ble Denton office

concerned.
A~

The tug(s) used for any towage to be approved by Nothle an\’ron should be inspected
by a surveyor nominated by Noble Denton before the stit Of the towage. The survey
will cover the suitability of the vessel for the proposed operation, its seakeeping
capability, general condition, documentation, to@_ng equipment, manning and fuel
requirements. A:j

For tugs entered in the Noble Denton Towiqi,‘\/essel Approvability Scheme (TVAS),
it will generally be possible to issuc a s{;igﬂwnt of acceptability in principle, prior to
departure. The extent and frequency-6f surveys as required by the TVAS is defined
in Ref. 5. A survey on departure wilPstill be required, to ensure that the vessel stili

complies with the rules of the scheme. N

Vessels not entered into tlréf};éheme will rgqq‘?ﬁ: to be surveyed before any formal
opinion on acceptability -or approvability.can be issued. For vessels not known to
Nobie Denton, a survey-well in advance-of"departure is recommended.

BOLLARD PULL REQUIREMENTS

For towages where adequate searoom can be achieved within the departure weather
forecast_and maintsined thereafter, and cxcept as allowed or required by Sections
12.2.24122.3, 12.2.4 or 12.2.5, the minimum towline pull required (TPR) shall be
computed for zero forward speed against a 20 metres/second wind, 5.0 metre

,signiﬁcam seastate and 0.5 metres/second current acting simultaneously.

o
12.2.2 .><For benign weather areas, the criteria for calculation of TPR shall be agreed with the

-
.
-0

_~
s

12.23

122.4

12.2.5

T

Noble Denton office concemed. Generally these should not be reduced below 15
metres/secondd wind, 2.0 metres significant scastate and 0.5 metres/second current,
acting simultancously.

For towages which pass through an area of restricted navigation or manoeuvrability,
outside the validity of the departure weather forecast and which cannot be considered
a weather-restricted operation, TPR should be computed for the design wave height,
) hour design wind speed and 0.5 metres/second current, acting simultanecusly, if
this results in a greater TPR than would be obtained by Section 12.2.1.

For towages partly sheltered from wave action, but exposed to strong winds, the
criteria shall be agreed with the Noble Denton office concerned,

If the tow route passes through an area of continuous adverse current or weather, or
if a particular towing speed is required in calm or moderate weather, a greater TPR
may be appropriate. In any cvent, an assessment should be made that a reasonable
speed can be achieved in moderate weather.

0030/NDI

Rev; 2 Page 54

BWO006157



Unofficial FERC-Generated PDF of 20060505-0159 Received by FERC OSEC 05/05/2006 in Docket#: CP06-54-000

a NOBLE GENERAL GUIDELINES FOR MARINE TRANSPORTATIONS
mams DENTON 0030/NDI REV 2

12.2.6 TPR shall be related to the continuous static bollard pull of the tug(s) proposed (BP)
by;
TPR = 3 (BP x T./100)
where; T, =the tug efficiency in the sca conditions considered, %
(BP x T./100) is the contribution to TPR of each tug
2 means the aggregate of all tugs assumed to contribarte,

12.2.7 T. depends on the size and configuration of the tug, the scastate consjdered and the
. towing speed achieved. In the absence of alternative mformat{di\\,\T may be
estimated according to the following Table;

"'s-.
Continuous Bollard Pull Te, Y. ™
(BP), tonnes Calm Hyy=2.0m1Hp= 50 m
BP <30 80 50 + BP <, ] BP
30<BP< %) 80 80 \\‘ © |30+ {0.75 x (BP-30)]
BP>9%0 80 80@‘( 75
12.2.8 Alternatively, for the Hsig = 5.0 m case, BP ﬂﬁ‘bc related to TPR by;
Towline Pull Reguired (TPR), tonnes . NContinuous Bollard Pull (BP), tonnes
TPR<9 <21 N(100 x TPR)
9 <TPR<67.5 - [ ¥[25 + (300 x TPR)/2.25) - 5
TPR > 67.5 L(,.“‘” TPR!OJS

12.2.9 Only those tugs connected so- they are capabh;kof pulling effectively in the forward
direction shall be assumed 1o contribute. Stern’ tugs shall be discounted in the above

calculation, S : R
12.3 MAIN AND SPARE TOWING WIRES AND TOWING CONNECTIONS
12.3.1 The main and spare towing wires, pennants and connections shall be in accordance
with Sectwl?i:i R
SN '
12.4 TABSATES/STERN RAILS

124.1 Where a towing tailgate or stern rail is fitted, the radius of the upper rail shall be at
Q':[am 10 times the diameter of the tug’s main towline, and adequately faired to
"?‘:‘\ prevent snagging.

’
P
- \v

25°  TOWLINE CONTROL

1251 Where a towing pod is fitted, its strength shall be shown to be adequate for the forces

it iy likely to encounter. It should be well faired and the inside and ends must have a
minimum radius of 10 times the towline diameter.

12.5.2 Where no pod is fitted, the after deck should be fitted with a gog rope, mechanically
operated and capable of being adjusted from a remote station. If a gog rope
arrangement is fitted then a spare shall be carried. Where neither a towing pod or gog
rope is fitted, then an alternative means of centring the tow line shouid be provided.

1253 On square-sterned towing vessels, it is preferred that mechanically or hydraulically
operated stops be fitted near the aft end of the bulwarks, to prevent the towline
slipping around the tug's quarter in heavy weather.
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12.6 WORKBOAT

12.6.1 A powered workboat must be provided for emergency communication with the tow,
and must have adequate means for launching in a seaway. An inflatable or RIB may
be acceptable provided it has flooring suitable for camiage of emergency equipment
to the tow.

12.7 COMMUNICATION EQUIPMENT
12.7.1 In addition to normal Authorities’ requirements, the tug shall carry portable marine
VHF and/or UHF radios, for communication with the tow when lug%rsonncl are
placed on board for inspections or during an emergency. Spare batteﬁu and a means
of recharging them shall be provided. *\\\%
<3.>

12.8 NAVIGATIONAL EQUIPMENT ot

12.8.1 Towing vessels shall be provided with all necessary na\égauonnl instruments, charts
and publications that may be required on the pamcular towage, including
information for possible diversion ports and thelrg:pfoachm

P

12.9 SEARCHLIGHT o

12.9.1 The tug shall be fitted with a search(lg\f 1o aid night operations and for use in
illuminating the tow during pcnod@f\emergency or malfunction of the prescribed
navigation lights. The secarchlight(s)-should provide illumination both forward and
aft, thereby allowing the tug tg‘; pProach the tow cither bow or stem on.

\f‘".\ .~

12.10 PUMP - R

12.10.1  On any tow outside coastal limits, the, tug shall carry at least one portable pump,
equipped with meavs. of suction and delivery and havmg a self contained power unit
with sufficient.fisél for 12 hours usage at the pump s maximum rating. The pump
shall be sunablc for the requiremients outlined in Section 15.2.1.¢ through 15.2.1.h,
but may not be considered ta-be a substitute for the pump(s) required by Section 15.
The n}\c\thods and feasibility 6f deployment should be considered.

/‘/\-h.
1241 ADPITIONAL EQUIPMENT
12.11.1 _<Anti-chefe gear should be fitted as necessary. Particuler attention should be paid to
c-._ contambctwecnthetowlmemdtowmgpods tow bars and stem rail.

12%1.2 All tugs should be equipped with burning and welding gear for use in emergency.

/"-—

“12.12 BUNKERS AND OTHER CONSUMABLES

12.12.1  The tug should carry fuel and other consumables including potable water, lubricating
oil and stores, for the anticipated duration of the towage, taking into account the arca
and season, plus & reserve of at least 5 days supply. If refuelling en route is
proposed, then suitable arrangements must be made before the towage starts, and

included in the towing procedures.
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. 12.13 TUG MANNING

12,13.1  Notwithstanding minimum manning levels for tugs as described in Ref. 5, or those

required by State or Port Authorities, consideratiop shall be given to the fact that in

an emergency situation, two or more of the tug crew may need to board and remain

on the tow for an extended period. This should be taken into account when approving

the manning level of a towing vessel.
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13 TOWING AND MISCELLANEOUS EQUIPMENT ON TOW

13.1 TOWING EQUIPMENT AND ARRANGEMENTS - GENERAL

13.1.1 Towage should normally be from the forward end of the barge or tow via a suitable
bridle as shown in Appendix A, The components of the system are;

a. Towline connections, including towline connection points, fairleads, bridle legs

and bridle apex ‘
b. Intermediate pennant :‘
c. Bridle recovery system e
O
d. Emergency towing gear. ,;&- "

13.1.2 There may be a case for 1owing some structures by the s{u‘h”l’hm could include;

a. Part-built or damaged ships, or any structure _jg‘m the bow sections could be

vulnerable to wave damage. {’\‘

b. Part-built ships, converted ships or FPS.OG without a rudder or skeg, or with a
turret or spider fitted forward, where bmér directional stability may be obtained
if towed by the stern. ,<f~

c. Any structure with ovahmglqgmr vulnerable equipment near the bow, which
could be vuinerable to wavs. ‘damage, or could interfere with the main and

emergency towing connegons R‘*%\
13.1.3 A risk assessment shall lzg carried out when' makmg a decision whether to tow by the
stern. _(:' >

13.14 If two tugs are to hc u.scd for towmg, then in gencral the larger tug should be
connected to the bridle, and the smaller tug to a chain or chain/wire pennant set to
one side of tl!e main bridle. Alternatively two bridles may be made up, one for each
tug. For two" balanced tugs; the bridle may be split and the tugs should tow off
scparate “bridle legs, via intermediate pennants. This is not generally preferred for
tows sith rectangular bows, Whichever system is used, a recovery system should be
prQvided for the connection point for each tug.

13.1.5 tﬁ)r tows where a bridle is not appropriate, such as multiple tug towages, then
< ;. " normally each tug should tow off a chain pennant and an intermediate wire pennant.

134‘6 It is normal that the towline and the intermediate pennant are supplied by the tug.
- However, the strength requirements are presented here, to bring together the

- requirements for towlines and towing connections.
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13.2 STRENGTH OF TOWLINE AND TOWLINE CONNECTIONS

13.2.1

13.2.2

13.2.3

13.24

13.2.5
13.2.6

13.2.7

P ‘resolved as appropriate

The minimum breaking loads (MBL) of the main and spare towlines, and the
ultimate load capacity of the towline connections to the tow including each bridle
leg, shall be related to the actual continuous static bollard pull (BP) of the tug as
follows, (BP, MBL and UTC are in tonnes);

a. Towline breaking load MBL shall be computed as follows;

Bollard Pull (BP) Benign Areas Other Aress.

BP < 40 tonnes 2.0 x BP 3.0x Bp.

40<BP<9%0tonnes | 2.0xBP (3.8 nJBP/50) x BP

BP > 90 tonnes 2.0xBP 20 BP

KO
b. The ultimate load capacity (ULC) of towline conQ\ecuons to the tow, including
bridle legs, chain pennants, and fairleads, wherl(ﬁﬁd, shall be not less than;

ULC = 1.25 x MBL, or\f“
ULC = MBL +40,
whichever is i;inller

A certificate to demonstrate the of each towline shall be available. MBL may
be obtained by tcstmg, or by showling the aggregate breaking load of its component
wires, with a spinning reducnq'q factor. *‘) -

Each bridle leg, and the c_onnecnons to whiclyit is attached, shall be designed to the
foll value of ULC, as sligwh in Section 3:21.b.
Fairleads, where ﬁnpd, shall be deslgned as follows, where;
.q«= the horizontal angle of towline pull,
-’ Pp=the hon}.@ta] angle of a bridle leg, if fitted,
< (both relatéd-to the nominal towing direction)
,_ ULC is as defined in Section 13.2.1.b.

re; Fairlead vultimate load capacity,

"1 0 < a < (45° or B, whichever is the | ULC

| greater)
(45° or B, whichever is the greater) <o | Linear interpolation between ULC and
< 90° (0.5 x ULC)

a=9%° 0.5 x ULC

Where no fairleads are fitted, the towing connections shall be similarly designed.

For structures such as Concrete GBSs and similar, where it may be operationally
necessary to apply the full value of towline pull at any angle, the connections and
fairleads may require special consideration, and the reduction shown in Section
13.2.4 may not be appropriate.

Where towing connections or fairleads may be subjected to & vertical load, the design
shall take account of the connection or fairlead clevation, the proportion of bridle and
towline weight taken at the conmnection or fmrlcad, and the towline pull, at the
maximum pitch angle computed.
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13.2.3

13.2.9

13.3
13.3.1

13.3.2

13.3.3

13.3.4

13.4
134.1

1342
A, ‘\?l\

133

o~

1344

13.4.5

13.4.6

It should be noted that the above requirement represents the minimum values for
towline connection strength. It may be prudent to design the main towline
connections to allow for the use of tugs larger than the minimum required.

In particular circumstances, where the available towing vessel is oversized with
regard to TPR (sec Scction 12.2), and the towline connections are already fitted to
the tow, then the towline connections (but not the towline itself) may be related to
the required BP rather than the actual BP. Such relaxation shall be with the express
agreement of the Master of the tug, and shall be noted in the towing arrangements.
N

RELATIONSHIP BETWEEN TOWLINE LENGTH AND smgNGm
Except in benign areas and sheltered water towages, the minimmﬁ’length available of
cach of the main and spare towlines (L) shall be detennineﬁ‘rom the “European”
formula; O

L > (BP/MBL) x 1800 motyes”
except that in no case shall the available length X &5 than 650 metres.
For benign areas, the minimum length availal)ls\shnll be not less than;

L> (BP/MB[Q{‘rzoo metres
except that in no case shall the avai]gp(gqagm be less than 500 metres.
The available length shall take intii~account the minimum remaining tums on the
winch drum, and the distance ;ﬁ"om the drum p the stern rail or roller. One full
strength wire rope pennant- which is pq&ﬁmem}y included in the towing
configuration may be coxlmaemd when degcr'n_;ﬁﬂng the available length.
MBL as shown in Sec,tj?ih 13.2.1 shall\.ﬁgi\ﬁlcmased if required for L to comply with
Sectioi 13.3.] 6r')3,3.2 as appropriate. ULC shall be correspondingly increased.

TOWLINE CONNECTION POINTS
Towline connections to the'tow shall be of an approved type. Preferably they should
be capdblé of quick release under adverse conditions, to allow a fouled bridle or
togdi\n‘e to be cleared, but must also be secured against premature release. A typical
_bracket design is shown in Appendix C.

é?owline connections and fairieads shall be designed to the requirements of Section

3.2,

Sufficient internal/underdeck strength must be provided for ell towline connections
and fairteads.
Where fitted, fairleads should be of an approved type, located close to the deck edge.

They should be fitted with capping bars and sited in line with the towline
connections, to prevent side Joad on the towing connections.

Where the bridle might bear on the deck edge, the deck edge should be suitably
faired and reinforced to prevent chafe of the bridle,

Where towing connections are of a quick-release type, then the fairiead design shall
allow all the released parts to pass easily through the fairlead.
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13.5 BRIDLE LEGS

13.5.1 Each bridle leg should be of stud link chain or composite chain and wire rope. If
composite, the chain should of sufficient length to extend beyond the deck edge and
prevent chafing of the wire rope.

13.5.2 The angle at the apex of the bridle should normally be between 45 and 60 degrees.
13.5.3 The end link of all chains shall be a special enlarged link, not a normal link with the

stud removed.
13.5.4  All wire ropes shall have hard cyes or sockets. C‘:"
I‘\‘ '
13.6 BRIDLE APEX W

13.6.1 The bridle apex connection should be a towing ring or man‘ggﬁr plate, often called a
Delta, Flounder or Monkey Plate, or an enlarged bow shacklc

\\
-

13.7 SHACKLES
13.7.1 The breaking load of shackles forming part of tﬁ’mwlme shall be at lcast 110% of
the actual breaking load of the towline to be dséd.

13.72 The breaking load of shackles forming pu.@\b'i' the bridle shall be not less than 110%
of the required breaking load of the cohﬂ'écted parts.

13.73 If the breaking load of a shackle -cannot be identificd then the minimum Safe
Working Load (SWL) may bcrefafed to the comm_uous static bollard pul! (BP) of the

largest tug proposed, as follom‘ L
Continuous bollard pq“]l, BP tonnes \, Minlmnm Safe Working Load, SWL,
<'... _<t.'| tonnes
BP<40 -7 1.0 x BP
BP> 40 S~ .»."T (0.5 x BP) + 20

13.8 MWMW PENNA'NT

13.8.1 tptermedlate wire rope pennant, should be fitted between the main towline and
the bridle or chain peanant. Its main use is for ease of connection and reconnection.
V‘ﬁlwn'empepcnnmmshallhavehardcyesorsockets,andbeofthcumelay(lc

?.. left or right hand) as the main towline.

13@ A synthetic spring, if used, should not normally replace the intermediate wire rope
p pennant.

~
\'13.8.3 The length of the wire pennant for barge tows is normally 10-15 metres since this can

be hamdied on the stern of most tugs without the connecting shackle reaching the
winch. Longer pennants may be needed in particular cases.

1384 The breaking strength of the wire rope pennant shall not be less than that of the main
towline with the possible exceptions in Section 13.8.5.

13.8.5 Noble Denton may approve a “fuse” or “weak link” pennant provided that;
a. The strength reduction is not more than 10% of the actual strength of the main

towline, and
b. The resulting strength of the pennant is at least equal to that requu‘ed for the
towline.
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13.9
13.9.1

13.9.2

1393

13.10
13.10.1

13.10.2

13.10.3

[3.104

13.10.5

SYNTHETIC SPRINGS

Where a synthetic spring is used, its breaking load shall be at least 1.5 times that
required for the main towline. As synthetic springs have a limited life duc to
embrittlement and ageing, they must be in good condition, and have been stored to
protect them from wear, solvents and sunlight.

If used, a synthetic spring should normally be connected between the main towing
wire and the intermediate pennant, rather than connected directly into the bridle
apex.
All synthetic springs shall have hard eyes. A synthetic up as 8
continuous loop with a hard eye each end is generally prefernble & single line with
an eye splice each end.

&
BRIDLE RECOVERY SYSTEM ",’(
A system shall be fitted to recover the bridle or cha}n‘p’?nnant, to allqw reconnection
in the event of towline breakage. The prefe of bridle recovery system is
shown in Appendix A. It consists of a Wiur.:g~ a recovery line connected to the
bridle apex, via a suitable lead, preferably

The recovery winch shall be capable o dling at least 100% of the weight of the
bridle, plus attachments including and the intermediate pennant. It shal] be
suitably secured to the structure of fif¢ tow. Except for very small barges, the winch
should have its own power 81t should be that an adequate winch will be
useful for initial connection towline. A te fuel should be carried.

If the winch is manuall -dpc\?;tod, it shouléﬁ‘ﬁtted with ratchet gear and brake, and
should be geared so e tow bridle#t can be recovered by 2 men.

Should no pow éurce be available, and manual operation is deemed impractical,

then amngmne@}a shall be mm -utilising additional pennant wires as necessary,

which will g\lmv the tug to reconnect.

The brea.ﬁns load of the fecovery wire, shackles, leads ctc shall be at least 3 times

the t of the bridle, apex and intermediate pennant, The winch barrel should be
for the length and size of the wire required.

13.1 \\%MERGENCY TOWING GEAR

13. Llf.f"' Emergency towing gear shall be provided in case of towline failure, bridle failure or
,\‘} inability to recover the bridle. Preferably it shovld be fitted at the bow of the tow. It
e may consist of a separate bridle and pennant or a sysiem as shown in Appendix B,
~ Precautions should be taken to minimise chafe of all wire ropes.
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13.11.2  The emergency system will typically consist of the following;
a. Towing connection on or near the centreline of the tow, over a bulkhead or other
suitable strong point
b. Closed fairlead
c. Emergency pennant, minimum length 80 metres, with hard eyes or sockets,
preferably in one length. This length may be reduced for small barges and in
benign areas

d. Extension wire, if required, long enough to prevent the float lm@ﬁng on the
stemn of the tow

e. Float line, to extend 75-90 metres abaft the stem of the tow\\\\?‘

Conspicuous pick-up buoy, on the end of the float lin€ ¥t is advantageous if the
buoy is fitted with reflective tape. %
\

13.11.3  The strength of items a, b and ¢ above should be ‘the main towline connections,
as shown in Section 13.2.1. The breaking load handling system, items d and e
above should be not less than 25 tonnes, and be sufficient to break the securing
devices. \\_/

13.11.4  If the cmergency towline is attached fp&m‘d, it must be led over the main tow bridle.
It should be secured to the outer cdgg\()f the tow, outside all obstructions, with soft
lashings, or metal clips opening @ards, appmx' tely every 3 metres.

13.11.5  If the emergency towing gw_fp attached aft, d(-ime rope should be coiled or flaked
near the stern, so that it can be pulied clw ’l’be outboard eye should be lead over the
deck edge to prevent ct@‘e of the float hde

13.11.6  For towage of very: “Tong vesselsy nﬁEnmnvc emergency arrangements may be
approvable but  any mangcmem.@u be agreed with the Master of the tug to ensure
that reconnecnon is possible in ﬁr emergency.

13.11.7 Whatcvqnhe armngemcm»agreed, care shall be taken that no chafe can occur to the
ﬂoanqé\fmc when deployed.

13.11.8 Swwcls are recommended at the connection of the float line to the pennant iine or
(exiension wire, and at the connection of the float line to the buoy.

13.11 9;\ \The following reconnection equipment should also be considered, and placed on
. \_‘- board if the duration and area of the towage demand it;
T . Heaving lines
-
~ b. Line throwing equipment
c. Spare shackles

13.12 CERTIFICATION

13.12.1  Valid certificates shall be available for all chains, wires and shackles utilised in the
towing arrangement. Where certification is not available or attainable the surveyor
may recommend that oversized equipment shall be fitted.

13.122  The Noble Denton surveyor may reject any items that appear to be unfit for purpose,
or are lacking valid certification.
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. 13.13 NAVIGATION LIGHTS AND SHAPES

13.13.1  The tow shall carry the lights and shapes required by the International Regulations
for Preventing Collisions at Sea, 1972 amended 1996 (COLREGS - Ref. 19) and any

local regulations.
13.13.2  Navigation lights shall be independently powered (e.g. from an independent electric

power sources or from gas containers). Fuel or power sources shall be adequate for
the maximum duration of the towage, plus a reserve. Spare mantles or bulbs should

be carried, even if the tow is unmanned. A,
13.13.3  Itis desirable that a duplicate system of lights be provided. . C‘?‘
13.13.4  For towed objects which may offer a small response to '\ch as barges or

concrete caissons with fow freeboard, consideration should ven to mounting a
radar reflector. The reflector should be mounted as higlies practical. Octahedral

reflectors should be mounted in the “catch-rain” onentg\ioh
N
13.14  ACCESS TO TOWS <
13.141  Whether a tow is manned or not, suitable acce\n.must be provided. This may include
at least onc permanent steel ladder on eacl{_sde or stem, from main deck to below
waterline. /- '~

13.142  Where practical, ladders should be mcmed, back painted for case of identification,
be clear of overhanging cargo, and\fnired offto pcrmnt access by the tug's workboat.

13.143 A pilot ladder on each side ot*évcr the stem,‘@gpﬁed to prevent it being washed up
on deck, may be accepted,as.a .2 short term alternatlve if it can be demonstrated that it
will provide a safe and rﬂiable means otaccess during the towage.

13.144  Objects with high frccboard (c.g. oyer al:out 10 m) may need special consideration.
Ladders should be enclosed, except: within 5 m of the towage waterline, with resting
platforms every 10 metres, Whe:e practical, stairways are preferable to ladders.

13.14.,5  Where pracucal a clear space should be provided, with access ladders if necessary,
so that.in'an emergency men may landed or recovered by helicopter. If it is required
to land\a crew on board prior to entering port, for instance to start pumps and reduce
dmﬁ, then a properly marked and certified helideck would be an advantage.

13.14.6 G‘A boarding party should be appropriately equipped with survival suits, lifejackets
{;~ and communication equipment.

13’{3 7 Evenif the tow is not manned, considerstion should be given to placing minimal life
-7 saving appliances on board, appropriate to the hazards a boarding party may face
~ once aboard.

13.148  Piracy in some areas, for instance South East Asia, is prevalent, and stow moving
vessels are particularly at risk. Maintaining sufficient distance from land throughout
the tow will reduce this risk and also ensure there is sufficient sea room in case of
emergency. Maintaining boarding ladders down to the waterline will make it casier
for pirates to board, and consideration should be given to this point. Guidance on
prevention of piracy may be found in IMO MSC/Circ.623 - Piracy and armed
robbery against ships (Ref. 20).
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13.15 MOORING EQUIPMENT

13.15.1 Except for tows, which cannot enter harbour, such as large concrete structures, a
suitable number of mooring ropes of adequate length shall be carried aboard the tow
fore and aft for use at any arrival port. Mooring ropes shall be in good condition and
stowed off the main deck in a protected yet accessible location. See Section 16.7.

13.16 DAMAGE CONTROL AND EMERGENCY EQUIPMENT

13.16.1  When the length and area of the towage demand it, the following equipment should
be carried on the tow in suitable packages or in a waterproof container3&cured to the

deck; AN~
a. Buming gear Q‘:" '
b. Welding equipment "‘-(ﬁ
c. Steel plate - various thicknesses \..‘ "
d. Steel angle section - various sizes and lengths <.
e. Plywood sheets - 25 mm thick B ,\:-i<~
f. Caulking material N\
o
g Sand and cement AT
h. Nails - various sizes . ';,.{l—' 3
i. Wooden plugs — various sizbs-;- . &._ ’
j. Wooden wedges — varlous ‘sizes . ﬂ'{,‘»h
k. A selection of tools mcludmg a hydrhuhc jack, hammers, saws, crowbars
1. Portable coammgx 60 cm minimimm height, with a flange and boltholes to suit the

manhole design. The top should be constructed to avoid damage to hoses and
cables . .. -

(YN

m A so'lmdmg tube extensnon of 60 cm minimum height, threaded so that it can be
Wed into all sounding plug holes

{q .Sounding tapes
aa’ Fire fighting equipment as appropriate
A p. Personal protection equipment - gloves, goggles, hard hats, survival suits etc

< q. Emergency lighting.

Caud \*J
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14 VOYAGE PLANNING

14.1 GENERAL

14.1.1 The following recommendations apply with respect to the way in which the towage
or voyage is conducted. The Certificate of Approval is based on agreed towage or
voyage arrangements, which shall not be deviated from without good cause, and
where practical with the prior agreement of Noble Denton. ’

142 PLANNING .

14.2.1 Planning of the voyage or towage shall be carried out in acoordance with the
requirements of the IMO International Safety Management Coda\(Rcf 8).

/‘ \

143 ROUTEING ‘~’

14.3.1 Routeing procedures shall be agreed with the Mnstg pnor to commencement of the
towage or voyage, taking into account the u'm@vuscl or tug’s capacity and fuel
consumption, the weather and current condgnuns and normal good navigation and

seamanship. \,u

144 WEATHER ROUTEING AND FOR&ASTING
Cm,

14.4.1 If appropriate, a weather routcum service, prov:ded by a reputable company, should
be arranged prior to commencetrent of the tovggp or voyage. The utilisation of a
westher routeing service mybe a requirement’of the approval. Sce also Section
6.3.2. In any event, every effort shall be nisde by the Master to obtain regular and
suitable weather fore(quu from a mpuuﬁlesoumc during the towage.

144.2 Weather forecasts for the departure area should be commenced at least 48 hours
before the annclpiled departure dalp

1443 For any towage, " the weather- condmona for departure from the departure port or any
mlennedxg_te port or shelter arca shall take into account the capabilities of the towing
vesseL e marine characteristics of the tow, the forecast wind direction, any hazards
close'to the departure port or shelter area and the distance to the next port or shelter
area. A suitable weather forecast may be one that predicts a minimum 48 hour period

\.._ “with winds not in excess of Beaufort Force § and a favoursbic outiook for a further
P *> 24 hours.
1,9:4\54‘ Whenever possible a second weather forecast should be obtained from a different
e independent source prior to departure.

—
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145 DEPARTURE

14.5.1 Prior to departure, a departure condition report for the tow or vessel shall be provided
by the owners or their agents, for the Master and the Noble Denton surveyor. This
report should contain as a minimum;

a. The documentation referred to in Section § as appropriate
Lightship weight

Tabulation and distribution of ballast, consumables, and cargo r\\‘\

Calculated displacement and draft N
Actual draft and displacement ‘\‘:\>~
For ships, a statement that the longitudinal bending and"shw force are within the

allowable seagoing limits e
Calculated VCG :
h. Calculated GM Nel
i. GZCurve.

\w

14.5.2 Departure condition shall be verified u{,he satisfactory regarding the stability of the
tow with proper allowance made for@ny slack tanks.

14.5.3 If po stability documentation u((avmlable then J\t,may be necessary to perform an
inclining experiment to check<that the GM is-satisfactory. Calculations may be
needed to establish nghnngm oveﬂummg lc\rer curves.

1454 It shall be verified that t the tow floats uia,proper upright attitude and at a draft and
trim appropriate to thie talculated weight’ and centre of gravity.

14.5.5 The Certificate of Approval shall be issued on agreed readiness for departure and on
receipt of a sultablc weather foxua.st.

f\-'

™0 Ao @

®
2
“

-

14.6 POR'I?S\OF SHELTER, SHELTER AREAS, HOLDING AREAS

14.6.1 Puna*-of shelter, or shelter arcas on or adjacent to the route, with availabie safe
_berths, mooring or holding areas, shall be agreed before departure.

14. 6.2 "“Ehm such shelter points are required as part of a weather-restricted operation, as
described in Section 6.3, they shall be capable of entry in worsening weather.

\,
~
"~
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14.7 BUNKERING

14.7.1 Bunkering ports, if required, shall be agreed before departure. If it is not practical to
take the tow into port, then alterative arrangements must be agreed which may
include;

a. Where the towage is by more than one tug, each tug in turn may be released to
proceed to a nearby port for bunkers, subject to a favourable weather forecast.
The remaining tug(s) should meet the requirements of Section 12.2 or some other
agreed criterion.

b. Relief of the towing tug by another suitable tug, which ltsqﬁ"ns considered
suitable to undertake the towage, so that the towing tug mx'ﬁtbceed to a nearby

port for bunkers. Q_.
¢. Bunkering at sea from a visiting vessel, subject to snmblc procedures and calm
weather conditions. \\

14.72 Such procedures shatl form part of the approved u\pgage Or voyage arrangements.,

/\-

14.8 ASSISTING TUGS oy

14.8.1 Assisting tugs shall be engaged at commenccmem of the towage, at any intermediate
bunkering port and at the arrival dﬁunauon, as appropriate.

34/
149 PILOTAGE - S
149.1 The Master shall engage local pllotagc asslstant:c during the towage or voyage, as
appropriate. o~ L
AN
1410 LOG LA o

14.10.1 A detailed log of events shall be mamtamcd during the towage or voyage.

14.11 ]NSPECTIONS DURING THE TOWAGE OR YOYAGE

14.11.1 Unlesr'tﬁgtow is manned, it should be boarded on a regular basis by the crew of the
tug,: .pamcu]arly after a period of bad weather, in order to verify that all the towing
arrangements, condition of the cargo, scafastenings and watertight integrity of the

‘{Iow are satisfactory. Suitable access shall be provided - sec Section 13.14.

14,1 J:.i\ For manned tows, and self propelled vessels, the above inspections should be carried
out on a daily basis as relevant - see also Section 17.5.

QQ] 1.3 Any adjusiable scafastenings or lashings should be re-tensioned as necessary.

14.12 REDUCING EXCESSIVE MOVEMENT AND THE SHIPPING OF WATER

14.12.1  The Master should take any necessary measures to reduce excessive movement or
the shipping of water which may damage the cargo. This may entail changes of
coutse, or speed, or both.

14.13 NOTIFICATION

14.13.1  Afier departure of an approved towage or voyage, regular notification shall be sent to
Noble Denton regarding progress, the reporting of any unusual or abnormal events,
or necessary deviation from the agreed towing arrangements.
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14.14 DIVERSIONS

14.14.1  Should any emergency situation arise during the towage or voyage which
necessitates diversion to a port of refuge, then Noble Denton shall be advised. Noble
Denton will review and advise on the validity of the existing Certificate of Approval
for continuing the towage or voyage depending on the circumstances of the case. A
further attendance at the port of refuge may be required in order to re-validate the
Certificate of Approval.

1415  RESPONSIBILITY =

14.15.1  The Master remains solely responsible for the vessel during the b@ge, or for the
tug, towing arrangements and tow during the towage. If any situations arise
during the towage or voyage and the Master is unable to cofi y with any specific
recommendations, agreed procedums or International Regylations, then he shall take
such measures he deems appropriate for the safety ¢ and property. Nobie
Denton shall be informed as soon as practical of any circumstances.

14.152  Nothing in this Document shall set aside or l(nm the authority of the Master in
accordance with maritime laws. ~ N
_ NS

1416  TUG CHANGE Pend

14.16.1  The tug(s) approved for any towageas noted on the Certificate of Approval, shall be
the only tug(s) approved for that ‘spécific towage and should remain with the tow
throughout the towage. Shoutd‘if be reqmmdpchange the tug(s) for any reason,
except in emergency or where'special an'angemcms have been agreed for bunkering,
the replacement tug must bé approved by’ Noble Denton and a new Certificate of
Approval issued. ;,(_ ’ N

R
=
S
=Sy
=
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18 PUMPING AND SOUNDING
15.1 GENERAL

15.1.1 In general, emergency-pumping arrangements shall be available for any tow.

15.1.2 Pumps in accordance with this section are primarily required for barges. The need
for, and specification of, pumps for other tows, including self-floating objects,
MODUs, FPSOs and ships, will be assessed on a case-by casc basis, depending on
the nature of the towage and the extent and availability of any installed: ‘$ystem.

15.1.3 Some relaxation may be possible, agreed on a case-by-case basxs, for a towage
considered as a weather-restricted operation. .\.\-

A

15.1.4  Whatever pumping system is agreed, and whether or @G tow is manned, the
pumping system shall be available at short notice. func required for connection
or warm-up should be included in the pumping tires capacities shown in Section
15.5. \ s

15.1.5 Where a tow is oot manned, then the tug mastg«md chief engineer shall be aware of
the available pumping system. Members Qf_;he tug crew shall be familiar with the
systems, and be able to board the tow antLam the pumps at short notice. Procedures
for pumping shall be known and awu]able including any restrictions arising from
considerations of stability or hull gtresses, and any vents, which must be opened
before pumping starts. . A ,(\*

NS ;
15.2 PURPOSE OF PUMPS_ ~ NG
15.2.1 Pumps may be requn'ed for the followmg;’
a. Ballasting befon:, during and afier loadouts
b. Ballastmg 16 the agreed depmure condition
c. Rcstommm' of draft andmm after discharge (espec:ally at sea)
d Depallastmg to reduce draft to enter port
e Pamge control, including counterflooding
\\fp Deballasting after accidental grounding
' N g. Trimming to allow inspection and repair below normal waterline

LT ‘ h. Access to a flooded compartment (¢.g. pump room, anchor winch room).

T155“.2.2 The use of a barge compressed air system may not be practicable for all these cases,

especially if manhole covers have been removed, or the barge is holed above the
waterline. A compressed air system should have a compressor on board and
available, connected into the permanent lines.
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15.23

15.3
15.3.1

15.3.2

15.3.3

154
15.4.1

154.2

It should be possible to sound and pump into or from critical (generally outer)
compartments in severe weather. The following shall be provided;

a. Pumping system
. Watertight manholes

b

¢. Portable coamings

d. Sounding plugs, extensions and tapes or rods. An additional remote sounding
system may be needed for compressed air ballasting systems N

—~
¢. Vents to all compartments. A,\\b
o
PUMPING SYSTEM N

It is recommended that barges have one of the following Qg;ms, able to pump into
and from all critical tanks, in order of preference; &

a. Two independent pumprooms or one protected p{lﬁ;’)om, as described below

b. An unprotected pumproom withmindcpa@'mmcysyﬁcmﬁmanpump
out the pumproom N

¢. A system of portable pumps. AN

£ -

Independent pumprooms- should h.u'g:‘&pamc power supply, pumps, control and
access. Each pumproom should wlﬁe to work ixz,o all tanks.

To be considered protected, Va1{_,};\.:1-nproom, anq‘am/ compsrtment required for access,
should be separated from the bottom plating by watertight double bottom plating, not
less than 65 cm high, gnd from the outep shell by other compartments or cofferdams
not less than 1.5 metrés'wide. el

PUMPTYPE<", A

If portable pumps are used tifen cither they should be portable enough to be moved

around the barge (and carga) by two men, ar enough pumping equipment should be

carried 80'that any critical compartment can be reached.

Edchy le pump should be able to pump out from the deepest tank (with portable
ing installed). This requires submersible pumps for barges over about 6 metres

depth, due to suction head. Portsble submersible pumps must be able to fit through

15.5.2

tank manholes.

PUMP CAPACITY

The total capacity of the fixed or portable pumps should be such that any one wing
tank (or other critical tank or pumproom) can be emptied in 4 hours for an unmanned
tow, or 12 hours for a manned tow. At least two pumps shall be provided, except
where there is a protected pump room.

Whatever type of pumps are fitted or supplied, sufficient fuel shall be carried for at
|east 72 hours continuous operation.
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15.6
15.6.1

WATERTIGHT MANHOLES

If manholes to critical compartments are covered by cargo then either aitemative
manholes should be fitted, or cutting gear should be installed and positions marked
for making access. Welding gear and materials shall be carried to restore watertight

integrity.

15.6.2 Where the barge is classed, the owner should inform the classification socicty in
good time of any holes to be cutoranystmchxmlalwatiomtobemde.\

15.6.3 Access shall always be available to pumprooms and other work arm\oq-\-

15.6.4 Ladders to the tank bottom are required from each manhole posm%'nK

15.6.5 Suitable tools shall be provided for removal and refnncnin@t&\inanhole covers and
sounding plugs. All manhole covers should be prq:giz}secured with bolts and
gaskets, renewed as necessary. ‘yf

15.6.6 Portable coamings to suit the manphole designﬁs.l{qﬂil be carried, if required by
Section 13.16.1. N\

157 SOUNDING PLUGS AND TAPES  \i‘

15.7.1 A sounding plug shall be installed_,iff‘_ﬂch compartment (in manhole covers if
necessary) to  avoid femoving manbole covers. For tanks that will be sounded
regularly, a tube and striker plate-ak2-Tecommended.

- AN

15.7.2 Sounding tapes shall be cnrn_e_qsbn board the toy =

158 VENTS o O

15.8.1 All compartments. connected to a ‘pumping system should have vents fitted,
preferably of an-approved, automatic, selfclosing type. If not automatic, then the
vents should be sealed for towags with wooden bungs or stec! blanks, but with a 6
mm diameter breather holc/ﬁ@ed. This will give audible waming or reduce pressure
differentials in event of mishap, and compensate for temperature changes. The
breather-hole can be drilled into the gooseneck of the vent or through the wooden
byngtised to close the vent.

<
o
S
)
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16 EMERGENCY ANCHORS AND MOORING ARRANGEMENTS

16.1 GENERAL

16.1.1 For Classed barges and vessels, the anchor(s) fitted in accordance with Class
requirements will generally be acceptable.

16.1.2 For towed ships, including demolition towages, at least one anchor shall be made
available for emergency use. If both forward anchors are removed for towing
purposes, or if no anchor was originally fitted, then where pracncal-i‘n‘ emergency
anchor arrangement should be installed. A\

16.1.3 For non-classed barges and other towed objects, an cmetgency\a&hor shall be fitted
where reasonably practical. ~

16.14  For self<levating platforms, see also Section 19.15. ;»’.:‘“’

16.1.5 Where an emergency anchor is not considered tical, alternative arrangements
shall be put in piace, and a risk assessment cameq Appendlx E sets out topics to
be taken into account in the risk assessment. ,z

. - \\...

16.2 SIZE AND TYPE OF ANCHOR "\f;‘_\-

16.2.1 Except for classed barges and other vessls, the weight of the emergency anchor
should be 1/10 of the towline pullrequired (TPR ) R) for the tow, as defined in Section
12.2, with a maximum reqmrqn&'it of 10 tonnes-

16.2.2 A high holding power anchomth ant:-roll mb‘llsatlon is preferred.

163 ANCHOR CABLE l;mcm -

16.3.1 The normal minimum effective léngth of anchor cable required is 180 metres,
preferably mounted on a winch. _If the cable runs through a spurling pipe, or other
access, to storage below decks, then the pipe or access should be capable of being
made mt@ught. ~

16.4 AN(ZHOR CABLE STRENGTH

16.4.1 cahle on a winch, or capstan, which can be paid out under control, the minimum

mhng load of the cable should be 15 times the weight of the anchor, or 1.5 times

'}" the holding power of the anchor if greater.

163:2 For cable flaked out on deck, the minimum breaking load of the cable should be 20

- times the weight of the anchor, or twice the holding power if greater, to allow for the
cxtra shock load.

16.4.3 The last few flakes of cable on deck should have lashings that will break and slow
down the cable before it is fully paid out.

16.5 ATTACHMENT OF CABLE

16.5.1 The inboard end of the cable should be led through a capped fairlead near the barge
centre line and be securely fixed to the barge. Precautions should be taken to
minimise chafe of the cable.

16.5.2 The breaking Joad of the connections of the cable to padeye or winch, and padeye or
winch to the barge structure should be greater than that of the cable.
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16.5.3

16.5.4

16.6
16.6.1

16.6.2

16.6.3

16.6.4

16.6.5

16.7
16.7.1

16.7.2

For towed ships, and tows with similar arrangements, the anchor cable(s) shall be
properly secured, with the windlass brake(s) applied. Any additional chain stopper
arrangements that are fitted shall be utilised, or alternatively, removable preventer
wires should be deployed.

Spurling pipes into chain lockers should be made watertight with cement plugs, or
another satisfactory method.

ANCHOR MOUNTING AND RELEASE

If there is no suitable permanent anchor housing the anchor should be‘mounted ona
billboard, as shown in Appendix D, at about 60 degrees to the honionta]

The anchor should be held on the billboard in stops to prevmf\}latcml and upwards
movement. It should be secured by wire rope and/or chmnmtmps that can be casily
released manually without endangering the operator. R

The billboard should normaly be mounted on the St should be positioned such
that on release the anchor will drop clear of e and the cable will pay out
without fouling. ~D

/\
For any system, it shall be possible to rel the anchor safely, without the use of
power to release pawls or dog sectmqg_ﬂe\nces. If the anchor is held only on a
brake, an additional manual quick rql%uc fastening should be fitted.

The anchor arrangement should be capable of relcase by one person. Adequate
access shall be made avmlale N

MOORING ARRANGEMENTS T
Barges and similar. towed objects shmld bc provided with at least four mooring
positions (bollardy/staghorns etc.)-on cach side of the barge. If fairlcads to the
bollards are not installed then_ the bollards should preferably be provided with
capping barg, Jborns, or head, plate to retain the mooring lines at high angles of pull.
Suitable, clmf. e protection shiould be fitted to the deck edge for low angies of pull.

At lnasf‘ four mooring ropes in good condition of adequate strength and length,
mﬂy about 50-75 mm diameter polyprop or nylon, and each 60-90 metres long,
be provided. Altemative mooring arrangements may be required for objects
~>with very high freeboard such as FPSOs.
Moonng ropes should be stowed in a protected but accessible position,
Objects with very large freeboard such as FPSOs may advantageously be fitted with
mooring and towing connection points along the side, at a convenient height above
the towage waterline. These may provide a more convenient connection for mooring
lines and harbour tugs than bollards at deck level. Care should be taken that the
connection points cannot damage, or be damaged by, attending vessels.
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17 MANNED TOWS AND TRANSPORTATIONS

17.1 GENERAL

17.1.1 Manning of tows should generally be limited to those where carly intervention by a
riding crew can be shown to reduce the risks to the tow, particularly including tows
of MODUs, passenger ships and Ro-ro vessels.

17.1.2 Where for instance, a jack-up is transported on a vessel, there 1s sometimes a
requirement for a riding crew on the jack-up, 10 maintain of commissioii systems or
locmnfmngummlnmmummmc.ArﬁmgcnmiumybecunutoﬁanFP&Jﬁx
similar reasons. o

17.1.3 Where a ndmg crew is carried on a tow for commxssmmn?and/or maintenance,
sufficient marine personnel shall be included to w the equipment listed in
Section 17.4 and to carry out the duties in Section l? $‘-

17.14 The heaith and safety of the riding crew is the ovq- concem,

17.1.5 A risk assessment shall be carried out mxdmonstntc the acecptabnhty of the

~proposed-arrangements. - - -
(’l -

17.2 INTERNATIONAL REGULATIONS

17.2.1 Accommodation, consumables, )tfesavmg appliances, pumping arrangements and
communication facilities mth ;heftug shall comg)( with International Regulations.

0d

173 SUPERNUMERARIES CARRIED ON THE CARGO

17.3.1 Where a crew is cnmod on the cargo;. fot instance a maintenance crew on a dry-
transported Jnck-up rig, the total .number of persons on board may exceed the
capacity of the vessel. Subject. to.Flag State approval this may be permissible.
Additional pl:wamion.s whichmiybe necessary include;

a. Accesq_tdﬁ'om the rig fmward and aft, and to the liferaft launching area
b. '[,'hc ng s liferafts and lifeboats should be relocated if necessary, so that on
‘Jaunching they will land in the water, rather than on the deck of the transport
,uﬂ vaucl
“c. A firewater supply should be made available to the rig.
»i‘.,\ " d. Therig's and vessel's alarm systems should be linked, so that an alarm on the rig
- is repeated on the vessel, and vice versa.
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17.4 SAFETY AND EMERGENCY EQUIPMENT

17.4.1 Notwithstanding the requirements of SOLAS and any or all international regulations
for Life Saving Appliances and Fire Fighting Equipment, the minimum complement
of safety and emergency equipment carried aboard the tow shall be as follows;

a. Certified liferafis located on each side of the tow, clear of any possible wave
action, provided with means of launching and fitted with hydrostatic releases. The
liferaft or liferafts on cach side of the tow shall be capable of taking the full crew
complement. Adequate means of access to the water shall be provi @-

4 lifebuoys, two located on each side of the tow and incl ti(\o
igniting lights and two with a buoyant line

Approved life jackets 1o be provided for each crew mem.l:@'plus 25% reserve
If appropriate, a survival suit to be provided for mcggrcw member
First aid kit <

Fire fighting equipment, which may conu@% an independently powered fire
pump with adequate hoses, and portable ﬁ?bextinguishcrs as appropriate,

6 parachute distress rockets and 6 th!ﬁ ﬁcld flares
h. A daylight signalling lamp and bmry
i. 2 porable VHF radios, fitteﬁ-.?v‘lth all mannp VHF channels, with appropriate
battery charging W ;}-»
j- Hand held GPS recclvq s
k. GMDSS radio -~ X
1. Charts mvcmgﬂ:e route -\;"’-.' ‘
m. An EPIRB cmcrgcncy tra.n.m‘ﬁﬁer
n 2 SAKTS p T
0. Heavmg line(s) and/or line throwing apparatus if appropriate.
17.4.2 AH«mcmbem of the riding crew shall be adequately trained in the use of the safety
= Qmpment. At least 1 crew member shall possess the appropriate radio operatot’s
P g?.~ licences.
K_@ MANNED ROUTINE
\¥7.5.1 The riding crew shall take the following actions during the towage;
a. Maintain a daily log and include all significant events
Inspect towing arrangements and navigation lights
Inspect all scafastenings and any other accessible, critical structures
Tension any adjustable seafastenings or lashings as necessary
Check soundings of all bilges and tanks
Monitor any unexpected or unexplained ingress of water
Pump out any ingress of water
Maintain regular contact by radio with the tug, reporting any abnormalities.

tted with self

L

e op oo

=

F@e =-p o pe o

0030/NDI Rev: 2 Page 76

BWO006179



Unofficial FERC-Generated PDF of 20060505-0159 Received by FERC OSEC 05/05/2006 in Docket#: CP06-54-000

e NOBLE GENERAL GUIDELINES FOR MARINE TRANSPORTATIONS
memsn DENTON : 0030/NDI Rev 2
18 MULTIPLE TOWAGES

18.1 DEFINITIONS

18.1.1 This section covers the following cases of multiple towages;

18.1.2 Double tow - 2 tows cach connected to the same tug with scparate towlines. One
towline is of sufficient length that the catenary to the second vessel is below that of
the first.

18.1.3 Tandem tow — 2 (or more) tows in series bebind 1 tug, i.e, the wco@md following
tows connected to the stern of the previous one. A

18.1.4 Parallel tow — the method of towing 2 (or more) tows, using g ‘\‘ow wire, where the

second (or subsequent) tow(s) is connected t0 a point on wires ahead of the
preceding tow, and with each subsequent towmg nt passing bencath the
preceding tow. o

18.1.5 Two tugs (in series) towing one tow — where n@¥ is only 1 towline connected to
the tow and the lcading tug is connected to thp'bc;w of the second tug.

18.1.6 More than 1 tug (in parallel) towlng glb -tow — each tug connected by its own

towline to the tow. I

18.2 GENERAL o DA

18.2.1 Compared with single towag\muluple towages«havc additional associated problems
including those of]

\.

a. Manocuvring in clpsg;qumer sntuzmom
b. Reconnecting tbe towlmes after a‘breakagc
c. Mamtammg mﬁ' cient wau:rdapth for the longer and decper catenarics required.

18.2.2 Such towagges, except as shown in Section 18.1.6, may only be approvable in certain
conﬁg}{mons, areas and seasons, and subject to a risk assessment.

18.2.3 Wh&-approval is sought, then full details of the operation, including detailed
_dnwmgs. procedures and equipment specifications shall be submitied to Noble
NTenton for review and comment. An initial assessment of the method will then be

\\,\,?made, and if the basic philosophy is sound, recommendations may be made for the

{éx approval process to continue.
1824 Approval may be rejected if any doubt exists as to the viability of the operation
~ proposed.
18.2.5 For those multiple towages that are approvable, cach tow shall be prepared as
described in these Guidelines.
18.2.6 Additional factors may be applicd to the towing arrangements, so that the probability
of breakage is further reduced.

18.2.7 The bollard pull requirement of the tug shall be according to the number and
configuration of the tows connected. The Towline Pull Required (TPR) should be the
sum of those required for each tow. The towing arrangements on each tow shall have
sufficient capacity for the Bollard Pull (BP) of the tug.
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18.2.8 The tug shall be equipped as in Ref. 5, although additional or stronger equipment and
longer towlines may be necessary. Where longer towlines are required, these may be
formed by the utilisation of pennant wires of no less Ultimate Load Capacity than the
main tOw wires,

18.2.9 Where the towing configuration requires the use of 2 towlines from 1 tug, a third tow
wire shall be carried on board the tug, stowed in a protected position, whence it can
be transferved at sea to cither towing winch.

18.2.10 It may be necessary to include chain or a stretcher to improve theugpnng, or to
provide the required catenary in any towing armangement. o

N -

18.2.11  If a synthetic stretcher is included in any towing arrangemen n:ﬂﬁll comply with
Section 13.9. A spare stretcher shall be carried aboard the tug' for cach streicher
utilised in the towing arrangement. n\“‘

18.2.12  Multiple tows being towed behind a single tug max_yaw in different directions.
Special arrangements shall be made on the deck of the‘tug to separate the towlines.

18.2.13 It is particularly difficult to reconnect to a tow: ﬂl‘t has broken loose when another
tow or tows are connected to the same tug, . Apecial procedures must be agreed for
reconnection. N\

N
182.14  Due to the difficulties that will be enchiftered if a towline breakage should occur,
Noble Denton may recommend a luéhrr total number of crew on the tug.

< P

183 DOUBLE TOWS ot o
18.3.1 These are usually only consndered as acccptable
8. Inbenignarcas - . A\/

. ‘).‘

b. For short duration iowagcs covcred by good weather forecasts

c. Where there i is sufficient wamr depth along the tow route to allow for the catenary
reqmrad\fw the second tnw,

183.2 The tug.should be connected to each tow with a separate towline on a separate winch
t shall also carry a spare towline, stowed on a winch, or capable of being

spnﬂedontoawinchatm
L~

184 -3 TANDEM TOWS
18,4.1 These are normally only acceptable in very benign areas or in ice conditions where
e the towed barges will follow each other.
“18.4.2 In ice conditions the towlines between tug and lead tow and between tows will
normally be short enough for the line to be clear of the water. Care must be taken to
avoid tows over-running each other, or the tug.

185 PARALLEL TOWS

18.5.1 This method is generally only approvable in extremely benign arcas, and may be
subject to additional safety factors with respect to the capacity of the towing
arrangements,
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18.6 TWO TUGS (IN SERIES) TOWING ONE TOW

18.6.1 This is usually only feasible when a small tug is connected to the bow of a larger,
less manoeuvrable tug to improve steering.

18.6.2 This configurstion is generally only acceptable if;

a. All the towing gear (towline/pennants/bridies/connections ctc.) between the
second tug and the tow is strong enough for the total combined bollard pull
b. The second tug is significantly heavier than the leading tug (to avoid girding the
second tug). ~
A

18.7 MULTIPLE TUGS TO ONE TOW \\?‘

18.7.1 This is generally considered acceptable, provided that each n{gj?as a separate towline
to the vessel (via bridles or pennants as required). Care munbe taken that the tugs do
not foul each other or their towing equipment. \\-.\.‘..

18.7.2 Consideration should be given to matching the sizg‘qnd power of the tugs.

18.7.3 The use of eccentric bridies may be advanlams but carc must be taken to avoid
chafe.

i8.74 Normalily there will not be more thal)(lmga, except for the towage of very large
objects, such as FPSOs and concretegravity structures.

}f‘
o
=7
b}}
f\v
7
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19 SPECIAL CONSIDERATIONS FOR THE TRANSPORT OF

JACK-UPS

19.1 GENERAL

19.1.1 This Section is intended to cover the special requirements of jack-up platforms, not
covered by other sections. The terms field move, location move, ocean towage and
ocean transportation have the meanings shown in Section 3. .

—

192  MOTION RESPONSES /\C

19.2.1 The motion responses for towage of a jack-up on its own hull or transport on a
barge or vessel, may be derived from Section 7, either Q;_ culation, from the
standard motion criteria in Section 7.9, or by model tests.,

\‘\.

193 LOADINGS T

19.3.1 Loads in legs, guides, jack-houses and Jack-ho?h%/ connections into the hull, as
appropriate, shall be derived in accordance w;dronc of the methods set out in Secnon
8. \C,'

19.3.2 For jack-ups transporied on a barge o;(ﬂ;oscl, the loads in cribbing and scafastenings
shall be similarly derived in aocordangcwvith Section 8.

g p

194  HULLSTRENGTH \f’" et

194.1 For units transported on their own buoyancy,"enhet the hull shall be buiit to the
requirements of a reco}msed Classification Society, and be in Class, or the
requirements of Secnm‘19 4.2 through’ﬁ’ﬁ 5 shall apply.

1942 If not in Class, the hull shall be ‘demonstrated to be capable of withstanding the
following loadmgs -:—;

a. Static loadmg, afloat m*mll water, with all equipment, variable load and legs in
tov\u.ge'posmon, plus eithier;
b. -Longitudinal or transverse bending, as derived from Section 19.4.3, or
-fgfogdsimpmedmmehgllnxflg‘mdcsupponmmmbymelm,whm
t;-:‘ subjected to the agreed motion criteria.
1943 °  Longitudinal and transverse bending may be derived by quasi-static methods,
ok assuming a wave length, L., equal to the unit’s length or beam, and height;
C H, = 0.61VL,,
where L is in metres.

1944 External plating shall be demonstrated to have adequate strength to withstand the
hydrostatic loads due to the immersion of the section of shell plating considered, to a
depth equivalent to that which would be caused by inclining the hull, in towage
condition, to the static angle equal to the amplitude of motion as considered in
Section 7.9.1.

19.4.5 Hull and superstructure construction, details, materials and workmanship shall be
shown to be in accordance with sound marine practice, and shall be in sound
condition.
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19.5 STRESS LEVELS

19.5.1 Stress levels in legs, guides, jack-houses, hull and all temporary securing
arrangements shall comply with Section 9.5. See also the caution in Section 5.1.4,

19.52 A critical motion curve may be drawn up, or provided in the Operations Manual,
reflecting the motion limits for the legs or any other component. This may be used as
a guide during the towage or voyage, indicating whether course or speed should be
changed, or the legs lowered, as appropriate.

19.5.3 Prior to an ocean transportation of a jack-up, an inspection programm:, including
non-destructive testing, for critical structural areas should bQ._ implemented.
Typically, this should include, as appropriate, the areas of legs  just below the
lower guides to 2 bays above the upper guides, vm.hthc in any proposed
transport condition. It should also include the guide c0 ions, the jack-house
connections to the deck and connections of the spudcans.{ to-the leg chords.

1954 The exclusion stated in Section 4.5.7 regarding ﬁnigue damage should be noted.
Local areas of jack-up platforms may be parti prone to fatigue damage. The
effects of fatigue damage will be excluded y Certificate of Approval issued
by Noble Denton unless specific mstmctxon@rt received from the client.

19.6 STABILITY AND WATERTIGHTJNTEGRITY
19.6.1 For units transported on their own ?E@ancy. the following shall apply;

a. The intact stability reqmra@‘s set out in Section 10.1 and 10.3.
g e S
b. The damage stability mqmrements of Sequbns 10.2 and 10.3,

19.6.2 For ocean towages, the compamncma,mm and watertight integrity requirements of
Section 10.5 shall be particularly addreued. Engine room intake vents and exhausts,

shall comply vmh Section 10.5.2, Othcr special considerations for jack-ups include;

a. All com ts and their vents, intakes, exhausts and any other appurtenances
or opemngs shall be cffectively watertight up to the waterline associated with the
mm(mum tequired downflooding angle (see Section 10.5.2), or 3 m above main
dﬁ evel, whichever is the higher.

b “All compartments and their vents, intakes, exhausts and any other appurtenances

==~ or openings shall be structuraily capable of withstanding hydrostatic pressurc duc

R to inclination to the minimum required downflooding angle, and direct loadings
from green water,

-
AN

-~ ¢. All air intakes and exhausts for equipment that must be kept running and/or which

must be available for emergency use must extend above the waterline associated
with the minimum required downflooding angle, or 3 m above main deck level,
whichever is the higher.

d. Any jetting lines and pumping nipples in lines shall be checked closed and
watertight before departure.
e. All pre-load dumyp valves shall be closed and secured.

. Mud retum lines from shale shaker pumps etc, leading below main deck, shall be
blanked off.

g Dump valves in mud pits shall be checked closed secured.
h. Overboard discharges shall be blanked off, or fitted with non-return valves.
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19.6.3 For all towages, liquid variable loads shall be minimised and shall be in pressed up
tanks where possible.

19.6.4 Free surface in the mud pits is not generally acceptable, except for very short field
moves in controlled conditions.

19.6.5 Free surface effects of all remaining liquid vanables, except those in pressed up
tanks, shall be taken into account in the stability calculations.

19.6.6 Stability calculations shall accurately reflect the position and buoyancy of the spud
cans. Spud can water shall be taken into account in weight and centre of gravity

calculations, where appropriate. A
L
19.7 TUGS, TOWLINES AND TOWING CONNECTIONS : 5 '

19.7.1 Tugs shall be selected in general accordance with Secnor; t‘2 <

19.7.2 For ocecan towages, towing vessels in Category ST Q@J as shown in Ref. 5 will
gencrally be required. For field and location movq!’ towing vessels in Category R1
or R2, may be acceptable.

19.7.3 The particular requirements for manoeuvnn@n and off location should be taken into
account when sclecting the towing ﬂeel‘.:_

19.7.4 Towlines and towing connections shall, as a minimum, be in accordance with
Section 13. The cautions in Sectnon{?Z 8 and 13.2.9 should be noted.

19.7.5 For field or location moves by mu.lt1ple tugs, vyﬁéﬂ: the unit is manned, emergency
towing gear as shown in Sectmn 13.11 may n&”be required.

19.8 SECURING OF u:'.qg »v(r"
19.8.1 For ocean transpauhons legs shq]l’be properly secured against excessive horizontal

movcmentbymmofshmmnggmtheupperandlowergmdcs, or by means of an
approved lockmg device. Shim material specification should take into account the
pmsm&stxpected, parnculhﬂy for units with guides having a small contact area.

19.8.2 For ﬁc 1d and location moves, leg position and securing arrangements shall be agreed,
and sﬁhll comply with designers’ recommendations,
19.8.3 %r clectric jacking systems, all motors should be checked for torque and equalised
\\ in accordance with manufacturers’ instructions.

l9,8;4~ Hydraulic and pneumatic jacking systems shall be sccured in accordance with
manufacturers’ recommendations.

"'\.

"19.8.5 For tilt-leg jacking systems, tic bars shall be fitted to by-pass the tilt mechanism.

19.8.6 Where lowering of legs or jacking on & standby location is envisaged during the
towage, then any leg securing arrangements shall be quickly removable.

19.8.7 Where a critical motion curve, or equivalent limitation, is provided for the legs, it
may be necessary to lower the legs in order to comply. Instructions and limitation for
this operation shall be clearly defined in the Operations Manual, taking into account

any lesser motion limitation during the lowering operation. The lowering operation

shall be carried out well before the onset of forecast bad weather.
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19.9 DRILLING DERRICK, SUBSTRUCTURE AND CANTILEVER

19.9.1 The drilling derrick, substructure and cantilever shall be shown to be capable of
withstanding the motions as derived from Sections 7 and 19.2. For ficld moves the
crown block is to be in place. For ocean transportations the derrick shall be
considesed in the condition proposed for transponation, with the crown block
lowered if required. Other machinery and equipment are to be similarly considered.

19.9.2 For ocean transportations and location moves, no setback ghall be carried.
19.9.3 For field moves, towage with setback in the derrick may be consldero(l.,.prowded it

can be demonstrated that;
a. The derrick, with the setback proposed, can withstand the m@oﬂ criteria derived
from Section 19.2.
b. All pipe, collars or other equipment racked in the dptmk is secured to meet the
same ctiteria. ‘?‘
AN
c. The stability of the unit can meet the requi t§.of Section 19.6.

d. The camiage of setback in the derick ig'clearly documented. The limitations
thereof, the securing method, and any spécial precautions shall be clearfy stated.

19.9.4 For ocean transportations the lravelli/ngf-%ldck should be lowered and secured. The
drill Jine should be tightened, and secured against movement.

19.9.5 The upper skid unit shall be sac@ i} J(/.

19.9.6 The cantilever substmcture\;shdll be skndded w‘the approved position for tow, and
secured. - b

19.9.7 Hydraulic sk:ddmg \gystems shall besecured in accordance with manufacturers’
recommcndat:ons AN

19.10 m:mmcm ,-\"7'

19.10.1  For ocean]! towages. it shalﬁg; ‘shown that at an inclination in still water of 20 degrees
about.{ny horizontal axis, no part of the helideck plating or framing is immersed.

19.10.2 Algrmtwcly, model tests may be used to demonstrate that the helideck remains at
deast 1.5 m clear of wave action, in any scastate up to the design scastate as defined

;S‘mSecnons
19, 103 If neither Section 19.10.1 nor 19.10.2 can be satisfied, then all or part of the helideck
shall be removed for the towage,
C,\’}

19.11 SECURING OF EQUIPMENT AND SOLID VARIABLE LOAD

19.11.1  Weight of equipment variable load carried on board shall not excwd the maximum
variable load allowed for jacking.

19.1.2  All items of equipment above and below decks shall be secured to resist the motions
indicated in Sections 7 and 19.2.

19.11.3  For field and location moves, drill pipe, collars and other tubulars shall be property
stowed on the pipe deck and in the bays provided with stanchions erected. Chain
lashings over cach stack shall be used. Sec also Section 9.6.
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19.11.4  For ocean transportations, drill pipe, collars and other tubulars shal] be stowed in the
piperacks, to a height above the rack beams of no more than 1.8 metres. Drill pipes
should normally be stowed on top of collars. Timber battens should be placed
between each layer of pipe. See also Section 9.6.

19.11.5  For ocean transportations, the well logging unit shall be secured in position and stops
fitted to prevent rotation.

19.11.6 All crane booms shall be laid in secure boom rests. For ocean transportations, the
booms should be shimmed or wedged against transverse and vertical mgyements, but
left free to move axially. Fitted brake systems for prevent:on of crgrierotation shall
be implemented. Electric power shall be isolated at main sw:tch Crances shall
not be used at sea. \7\

19.11.7  Deepwell and leg well pumps shall be fully raised and M

‘.’f\"
X

19.12 SPUD CANS R

19.12.1  For field and location moves, the spud cans shouldpmnally be full. See also Section
19.6.6. v

19.12.2  For ocean towages, the spud cans may be\ﬁ.llurcmpty See alse Section 19.6.6. If
empty, and if the towage procedures cgu‘ﬁ)r lowering of legs (sec Section 19.8.6),
then the lowering procedures must mé]ude procedures for filling the spud cans.

19.12.3  For dry transports, the spud cans s?MId be empty and vented. Safety notices should
be posted at each spudcan, an((nnhc control pufel

19.13 PUMPING ARRANGEMENTS ,, o

19.13.1  For units transponed\on‘mmr own buoynncy. the general requirements of Section 15
shall apply. The rgguu’cm:nts ofSecuom 19.13.2 and 19.13.3 shall also apply.

19.13.2  All tanks sbou.fd be capable of bcmg pumped by the unit’s own pumping sysiems.
Sufficient generator capacnty should be available to operate bilge and ballast systerns
smmltanqoasly

19.13.3 Addﬁacmally for ocean towages, 2 no x 3 inch portable, self-contained, self-priming

vage pumps shall be on board, with not less than 30 metres each of suction and
Utlivery hose.
\Q
lDN@\ MANNING
)2)1‘4 1 Units transported on their own buoyancy should usually be manned, and the general
. requirements of Section 17 shall apply.

19.14.2  Units transported on a barge or vessel need not be manned. However, it may be
advantageous for person(s) familiar with the unit’s structure, machinery and systems
to be on board the tug or the transport vessel, and to inspect the unit periodically.

19.14.3  Protection of Machinery

19.144  Where practical, and where the unit is manned, main and auxiliary machinery should
be run periodically during the transportation.

19.14.5  For ocean transportation, clectrical equipment which cannot be run, including
motors, switchgear and junction boxes, should have dehumidifying chemicals placed
inside, and then be wrapped against wetting damage. Heaters, where fitted, should be
run periodically.
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19.18 ANCHORS
19.15.1  The general requirements of Section 16 shall apply.

19.15.2  Itis anticipated that most jack-ups will have 4 anchors, 2 forward and 2 aft.
19.153  For field and location moves, all 4 anchors shall be in place, and operable.

19.154  For occan towages, the forward anchors should normally be removed, and secured on
deck. The aft anchors should be left in place and stopped on the racks to prevent
lateral movement. A retaining wire tightened by a tumbuckle and incorporating a
quick-release system should be passed through the anchor shackle and secured on
deck. The turnbuckle and quick-release system shall be on deck and access:“o)c

b"\

19.16 SAFETY EQUIPMENT "“\:\

19.16.1  For towages o a unit’s own buoyancy, safety equipment | nuccordancc with SOLAS
and any or all regulations for Life Saving Apphancu-and Fire Fighting Equipment
shall be carried. Consideration should be given to Q\y‘nddmonal equipment listed in
Section 17.4.1. e

19.16.2  For ocean towages, it may be necessary m”r;:\lbeetc liferafts stowed forward to &
secure area protected from wave nct:on Sémirmg arrangements for liferafts stowed
aft should be checked. o

N
."\. v
,

19.17 CONTINGENCY STAND—BYLOCATIONS -

19.17.1  Where the towing arrangemems envisage Jaclm;ﬁ up at any intermediate location,
suitable procedures shall ‘be written to. c??er location feasibility, preloading
requirements, airgap rcqummlems local cleatnnoes and Customs formalities etc.

-\‘/

\w
.aﬁf'
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R
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-
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20

20.1
20.1.1

20.1.2

20.1.3

20.1.4

20.1.5

20.1.8

SPECIAL CONSIDERATIONS FOR THE TOWAGE OF SHIPS

GENERAL CONSIDERATIONS

This Section sets out the technical and marine aspects, which would be considered by
Noble Denton for approval of the towage of ships, including demolition towages and
as appropriate, towages of FPSOs.

1t is recognised that al] ships are different and these guidclines are therefore general
in nature. Each specific approval depends on a survey to |dcnnfy-any particular
problems which may exist for the vessel(s) in question.

It is preferred that any towed vessel should be in Cla&\wnh a recognised
Classification Society, and possess a current Load Line (fo{md Line Exemption
Certificate. It is recognised that for demolition towages, the Class and other
documentation may have expired, and renewal mly-be impractical. Minimum
requirements are shown in Section 5. \,

The cxistence of current classification “::‘:'Z'ggcation will be taken into account
when determining the extent of survey .

Afier carrying out an mspecuon, and in ordcr to verify that the strucmra] strength and
watertight integrity of the tow is appmvable for the intended voyage, the attending
SUTVEyor may require one or more oﬁhe followmg,

8. An extended, in depth, survey of the vesgc]xsu'uctmt involving one or more
specialist surveyor(s). Facilities for close-.n]}' survey of inaccessible parts of the
hull structure may be: mqumed S

b. Thickness dctcrmmahon (gaugmg) of-spectﬁed arcas of the vessel structure. This
survey may be. in- limited areas or extend over large parts of the hull structure.
Such surveys ‘shall be carricd -out by a reputable independent company. An
existing survey report may be acceptable provided that it is not more than 1 year
old, and. there is no evidence of damage or significant deterioration since that
da(e.

c. fﬁNoble Denton review of classification society approved scantling drawings.

d. Calculauons to show that the structural strength of particular local areas of the
vesse] is adequate. The extent of the calculation required 1o be determined by the
results of the surveys.

Should any doubt exist as to the ability of the vessel to complete the proposed
towage, after all the necessary surveys and calculations have been undertaken, a dry
dock survey of the vessel may be necessary.

After complying with the requirements of Sections 20.1.2 through 20.1.6 above
Noble Denton may deem that the vessel is unfit for tow and decline to issuc a
Certificate of Approval. Alternatively the vessel may only be considered fit for tow
afier specified repairs or temporary strengthening have been carried out.

The towage of any vessel which is damaged below the waterline, is suspected of
being damaged below the waterline or has suffered other damage or deterioration
which could affect the structural strength will not normally be approved except
where it is clearly shown by survey and calculation that the strength of the vessel and
its watertight integrity is satisfactory for the intended towage.
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20.1.9

20.1.10

20.1.11

20.2
202.1

203
20.3.1

20.3.2

2033

Passenger ships and warships, because of the complex nature of their systems, pose
particular problems with respect to their compartmentation, and require special
consideration. Ro-ro ships may also pose particular problems, on accoumt of the
potentially large free surface in the event of flooding. Passenger ships and Ro-ro
ships will generally only be approved for towage if the tow is manned, to permit
carly intervention in the event of any problems.

Any heavy fuel oil within the tanks of the vessel must be identified, and shall be
minimised where possible. In the event of heavy fuel oil being camed possible
limitations on enury to pons of refuge and ports of shelter shall be ndwd and taken
into account in the towage procedures. To minimise the risk llution, the
requirements of the IMO “Guidelines for Safe Ocean Towing”, ( . 21), paragraph
13.19, shall be taken into account so far as is practical. ,.‘h

These guidelines assume that the tow will be towed from ifs. forward end or bow. If a
stern-first towage is required then approval may be,@m and the basic guidance
contained in this report is valid. In this case, pending on the circumstances,
special care shall be taken regarding towing jections, draft, trim and the control
and protection of the tow during the towage. See.also Section 13.1.2.

NG
TUG SELECTION o
Tug selection, including specificatipfi and bollard pull, shall be in accordance with
Section 12, g

]

P <
TOWLINES AND TOMNGCONNECTIONS

Each ship or vessel townge is unique and. 1t'is therefore not possible to specify the
connection equipment t 10'be used and‘hpw it is to be attached for every case. The
guidelines hereunder are therefore. getieral in nature, In any event, any equipment
used for the towage must be fit fag purpose and must be agreed between the Owner
of the tow, the : g master andth'Noble Denton surveyor.

Towlmu. towhne connecnqns recovery systems and emergency towing gear shail
be mg\cnern.l accordance with Sections 13.1 through 13.12.

Usless the tow has been fitted with proper towing brackets, or the anchor chain and
mndlm are used, it may be necessary to utilise attachments such as mooring bitts to

_{"‘connocttothetow In such cases it shall be shown that the mooring equipment has

\\
—

sufficient ultimate strength, above and below deck, to comply with Section 13.2.1. If

X necessary, reinforcements shall be fitted to achieve the required capacity, otherwise
~\ alternative arrangements must be made.

20.3.4 The configuration of the attachments to the tow may be one of the following
depending on the circumstances and equipment available;
a. Chain bridie with bridie leg from each side of the bow
b. Single chain from centre line location or forward fairlead
¢. Anchor chain(s) from vessel’s hawse pipe(s)
d. Single continuous chain with the ends extending out from each bow
¢. Single continuous chain, or chain and wire combination, around a part of, or the

whole superstructure of the vessel,
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20.3.5 Chain may be substituted by wire rope of the required ultimate load capacity, but
only where chafe cannot occur.
20.3.6 A bridle is most suitable for tows which have a wide bow. In any event the angle at

the apex of the bridle should not exceed 60°. A triangle piate, deita plate or towing
ring shall be fitted at the apex of the bridle.

20.3.7 For tows which have a sharp bow configuration a single chain pennant passing
through a bow centre line or forward fairlead may be preferred.

20.3.8 If deemed appropriate an anchor chain from the tow may be used afte smoval of the
associated anchor. The condition and capacity of the chain shall, ' with
reference to Section 13.2. If such a method is utilised mmwate safety
measures shall be applied as follows; C%

a, Windlass in gear < ,\./

b. Windlass brake applied R

c. Chain claw or stopper deployed Y

d. Back-up wire to connect chain to base df ‘windlass or other suitable securing
point. \§,

20.3.9 A single chain passing through onc ;lé‘fmrlcad, around a strongpoint such as the
windlass base and out of a fairledd on the other side may be appmvnblc An
alternative arrangement may co;y&‘of a single chain passing up one hawse pipe and
out of the other. In either case the outboard c6ids should be made up into a bridle.
Each leg should have pnvenTErs on the mboiﬁ side to stop the chain sliding and it
should not interfere wu.h'thc vessel’s cmg&dicy anchoring arrangements.

20.3.10  On a vessel which is- q;i provided wnf*smtable attachments, or where the anchoring
arrangements do.not permit the smgle chain method descnbed above, a chain, or a
combination of chain and wire.may be positioned around a part of, or the whole
supcmmcmrr. of the vesse] agd: :made up into a bridle at the bow,

20.3.11 Whereanoonng bitts are utilised to secure chain to the tow, and in order to ensure
thatghc towing arrangement is securely anchored on the vessel and does not slip on
t.b{/bms the chain should be backed-up to further bitts abaft the main connection
peints using suitable wire pennants locked into position with clips. If such an

I arrangement is used then the first bitts used must have the required ultimate capacity,

< ™" uniess positive load-sharing can be achieved. Bitts and fairleads shall be capped with

~~  welded bars or plates of sufficient strength to prevent equipment jumping off or out
of the arrangement.

Cr

204 STABILITY, DRAFT AND TRIM
204.1 Stability, draft and trim shall be in accordance with Sections 10.1 through 10.4.

20.5 COMPARTMENTATION AND WATERTIGHT INTEGRITY
20.5.1 Compartmentation and watertight integrity shall be in accordance with Section 10.5.

20.6 ANCHORS

20.6.1 At least onc anchor shall be made available for use in an emergency, as shown in
Section 16.
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20.6.2 If both forward anchors arc removed for towing purposes, or if no anchor was
originally fitted, then where reasonably practical, an emergency anchor arrangement
should be installed and appropriate access afforded for deployment by one person.

20.6.3 Port and starboard anchor cables shall be properly secured with the windlass brake
applied. Any additional chain stopper arrangements that arc fitted shall be utilised
or, alternatively, removable preventer wires shall be deployed.

20.6.4 Spurling pipes into chain lockers shall be made watertight with cement p!ugs or other
satisfactory method. e

20.6.5 Where an cmergency anchor is not considered practical, altemauv& ‘arrangements
shall be put in place, and a risk assessment carried out. Appendxx-E. sets out topics to
be taken into account in the risk assessment. ,.\s_-‘:’

o~
f'\

20.7 SECURING OF EQUIPMENT AND MOVEABLE l'.l'EMS

20.7.1 In general, all equipment shall be secured heet the appmpmte motion
requirements of Section 7, and seafastenings of iterns designed in accordance
with Sections 8 and 9. ,\5‘

20.7.2 All crane booms and lifting derricks shalkGe laid in secure boom rests. For ocean
transportations, the booms should be shimmed or wedged against transverse and
vertical movements, but left free to move axially. Fitted brake systems for prevention
of crane rotation shail be implemented. Electric power shall be isolated at main
switchboard. Cranes shall not beased at sea. V‘:/

20.7.3 The rudder shall be posntloned in the amndslup& position, or as agreed with the Tug
Master, and nmnoblhwd:\

20.7.4 The propeller shaft- ahall be mmob:ﬁ.sed, or disconnected, to prevent damage to
machinery dunnglhc towage. -

20.7.5 Every effort. shall be made tg, hmlt the carriage of any loose deck equipment to an
absolute mlmmum. Where equipment must be carried on an exposed deck then it
shall l;gprotected and secured against movement using welded brackets, chain or

‘Eqmpmmt in other areas shall also be secured.

20.7.6 ,Fc;ﬁrge equipment, engineering calculations shall be carried out in order to verify

<Mat the securing of items is satisfactory.
A
20.7,3% Additional protection or securing may be required for equipment exposed to wave
v slam.

—~N

208 EMERGENCY PUMPING

20.8.1 Emergency pumping arrangements shall be available on the tow, in general
accordance with Section 15.

20.9 CARRIAGE OF CARGO

20.9.1 The carriage of manifested cargo on the tow shall not normally be approved unless
the tow is manned and is fully classed by a Classification Society, including the
possession of a current International Loed Line Certificate.

209.2 Internationa! Load Line Regulations shall be strictly followed. Approval shall not be
given to any towage where the prescribed Load Line draft is exceeded.

20.9.3 A cargo plan shall be provided for agreement by the attending surveyor.

0030/NDI Rev: 2 Page 89

BWO006192



Unofficial FERC-Generated PDF of 20060505-0159 Received by FERC OSEC 05/05/2006 in Docket#: CP06-54-000

gty NOBLE GENERAL GUIDELINES FOR MARINE TRANSPORTATIONS
ssesm DENTON 0030/ND] REV 2

2094 The cargo shall be loaded in a scaman-like manner making proper allowances for
load distribution both during loading and for the duration and route of the towage.
Longitudinal strength requirements ghall be complied with.

20.9.5 Bulk cargoes shall be properly trimmed to prevent shifting in a seaway. Shifting
boards or other preventative methods shall be utilised where appropriate.

20.9.6 All other cargoes shall be secured in accordance with Sections 7, 8 and 9.

209.7 Particular attention shall be paid to the securing of scrap steel, which if carried shall
be properly scafastened. If carried in a hold, it shall not be treated as 4. bulk cargo.
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21 SPECIAL CONSIDERATIONS FOR THE TOWAGE OF FPSOS

211 GENERAL AND BACKGROUND

21.1.1 Many of the foregoing guidelines apply equally to the towage of FPSOs, and similar
large vessels. The aim of this Section is 10 address the specific marine-related issues
associated with the towage of these units. Although it is recognized that there are
many more marine activities in an FPSO development, towage to field is a critical
and often long operation, which must be addressed by the project team wly in the
schedule. \\_.

r

21.12 Somec FPSO developments are ‘fast-track’, resulting m?‘fconsuucuon and
' commissioning activities being completed during the tow. «\""
21.13 New-build or converted FPSOs usnally undertake a lmuged .number of towages only,
following construction or conversion. There may bc\u‘iﬁm.her towage at the end of
their working life. o
\/

21.1.4 Frequently the dcsngn weather conditions for t gc are more severe than the service
conditions. There is a natural reluctance to bulld in additional strength or equipment
which will have no practical value durin thieumce life.

21.1.5 Project-specific fit-for-purpose gmdglmes must be agreed in each case.

212 TOWAGE MANUAL ¢ ?* &

21.2.1 A comprehensive Tow Manua] shall be wnttcn-‘ro 1delmfy all aspects of the towage
in detail, cover all hkel_yacontmgcncles and ‘specify cxactly how the towage will be
conducted. Al ¢

21.2.2 If the tow to field and the installation are -pcrformed by different contractors, then the
scope split bctween the contractors must be clearly defined, to ensure that all partics

el <\
21.3 THE \ROUTE AND WEATHER CONDITIONS
21.3.1 Metocean design criteria should be carefully established early in the project, in
,accordance with Section 6. In many cascs, the field's operational criteria may be less
-..;onerons than the tow-to-field criteria, 50 temporary-phase operational limits may
" define structural load cases and equipment motion criteria.

2(1@\4 Mmyuon of the design extremes may be achicved by the use of a staged towage, in
accordance with Section 6.3.

31.3.3 In such cases the towage route must be planned to incorporate a series of safe-

havens, meaning sheltered locations wherc the tow can safely ride out severe
weather. It may also be necessary to identify suitable bunker ports. These
requirements may conflict with the requirement for adequate sesroom, and such

conflicts should be resolved.

21.3.4  Passage through restricted or busy waters should be considered, and the need for
appropriate additional tugs determined.
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214 STRUCTURAL ISSUES

2141 FPSQOs are intended to remain at sea without drydocking for their entire working life,
usually in the order of 20 years. In this respect the integrity of the bull must be
maintained and precautions taken to ensure no damage occurs during the tow. A
commercial vessel is usually assumed, for design purposes, to spend about 20% of its
life in port, and is periodically dry-docked. These differences place much greater
emphasis on the reliability, integrity and quality of the hull including its coating.
These qualities must not be compromised during the tow other than bx reasonable
wear and tear. @

Q

2142 For long towages, fatigue damage may need to be considered. ?.

2143  Global deformations (hogging, sagging, torsion) of the /hﬁl‘l under the design
environmental conditions shall be checked. =

21.44 Equipment foundations shall be designed for the tempomry phase operations. Fatigue
damage to the connections between the topsides a.gdhull should be considered.

2145 Any temporary cquipment aboard shall be m@ed in accordance with the design
environmental conditions. If const:mcnon mmpleuon, or commisgsioning work is
performed during tow, then all the olding, temporary power packs, work
containers etc shall be installed to withdtand the design criteria. Any scaffolding or
other temporary works which ce_ﬁo( comply with the design criteria shall be
dismantled or removed. & a3

2146 Greenwater damage or slamnung damagc ~on tempomy equipment should be
considered in the locauonpf‘lqmpmcnt

21.5 TUG SELECTION " -

21.5.1 Tugs shall be selected, asa mmunum, in accordance with Section 12, but with regard
to the comments-on rcdundagcy'&tow

21.5.2 Redundanc} in the towing ]t is recommended.
P
2153 The  ise of additional tug(s) may be required in restricted waters.

2154 }e&undmcy of towing vessels gives greater freedom for bunkering, where one tug
. mhay divert to bunker whilst the other(s) continue(s) with the towage.

21.5,5 ’-.}‘\3\ A concern in multiple-tug towages relates to emergency procedures in the event of
v loss of a tug’s power. If, for cxample, the lead tug in a three-tug spread blacka out,
; then it could be over-ridden by the FPSO, with catastrophic consequences. Suitable

Fandie

~ emergency procedures and tow equipment will be required to mitigate such a

possibility.
21.5.6 Additional or larger tugs may be required if it is not possible or practical to provide
an emergency anchor. See also Appendix F.
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21.6 BALLAST, TRIM AND DIRECTIONAL STABILITY

21.6.1 Directional stability under tow may be compromised resulting in the FPSO veering
off the course line. This is due to various factors related to the design and
construction of the FPSO, including but not limited to;

a. The presence of a mooring or riser turret, below the keel of the vessel, gencrally

at the forward end or midlength.
b. The removal of the vessel's rudder, where the FPSO is a con\rcrsnon
c. The hull design of purpose-built FPSOs /\\ -
d. High windage structure at the fore end. . ?\>

2162  The lack of directional siability can be hazardous due to; <'_/-'3"
a. Lack of sea room in congested and/or confined wates&(e g. Dover Strait
b. Accelerated deterioration of the towing gear caugxhvy excessive movement.

21.63 To limit the loss of directional stability the hul.%;’i\m be carcfully ballasted, trimmed
by the stern and it the case of a ship-sh with the forefoot well immersed.
This will also reduce slamming in hea ther. The ballast distribution rmust be
checked to ensure that the shear gp&fmgimdinal bending moment are within

acceptable limits. ;,..‘
21.6.4 Consideration may also be gwen to attnchmg & 4owmg vessel at the stern of the
FPSO (sec also Section 21 6§) e

21.6.5 Carefui design of the tomng gear may nmfgate the problem. Consideration may be
given to towing by thc stern. If this is Pmposcd then any motions analysis or model
testing shall recogpwc  this conﬁguranon The strength of the hull in way of the stem
shall be checked toénsure that;

a. The stctnqan 'withstand theanncrpated siamming loads
b. Sunalzfy :sized towing connections and fairleads are or can be attached.

\ .~

21.9 Tgﬁmc EQUIPMENT

21.7.1 Requirements for assisting tugs to provide additional mmoeuvnng control, and to
\?"BSSIS( with berthing or connection to the permanent mooring system shall be assessed

AV‘ for;
‘3‘ a. Departure
b. Any intermediate ports
¢. Any shelter arcas
d. Bunkering
¢. Arrival.

21.7.2 The towing equipment shall be configured to accommodate additional and assisting
tugs and to allow connection and disconnection when required, These activitics may
dictate the equipment on board the unit. For example, tugger winches, davits or
cranés could be needed.
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21.7.3 As noted in Section 21.6, FPSOs may exhibit a lack of directional stability during
towage. There are two key tow-gear-related issues to address this problem and
minimise the risk of gear failure;

a. The towing brackets on the vesse! need to be wide-spaced, preferably more than
one-half of the beam

b. The chafe chains should be gencrously oversized (typically +50%) to allow for
accelerated wear during the voyage.

21.74 At least one emergency towline is mandatory, and means to recover eaclr bridle after

any breakage shall be provided. The possible manning of the vepeL will influence

the type and location of any recovery gear. \

218 SELF-PROPELLED OR THRUSTER-ASSISTED VESSEES

21.8.1 In some cases, the FPSO may bave its own propul olﬁ which may be either the
original ship's system or thruster units to be used in service. If these are to be used
for the voyage to site, the vesse] must comply ﬁﬂw all regulatory requirements.

21.8.2 The specification of the thruster units, pgﬁt:ér supplies and manning should be
‘reviewed, to ensure that they are compaﬁl‘)\lgwith the voyage requircments.
21.83 A risk assessment shall be undmkeq,:s‘:dmnninc the need for assisting tugs.

-.f-

21.9 MANNING AND CERTIFICA’DON
219.1 Most FPSOs are not classed as ships during th.cff service life. The documentation set

out in Section § shall be Emwded (:/\
21.9.2 If the towage 18 to, be manned, then the requirements of Section 17 shall be
considered, .{,

2193 chard!ess of the presence of conslmchon or commissioning personnel, a dedicated
marine ridi cre'w is recommended.. as shown in Section 17.1.3.

2194 In all cases; whcthcr manned or unmanned, the unit must be fitted with appropriate

mea&ofbondmg,m accordance with Section 13.14.

21.10 dJSl'f OF AN EMERGENCY ANCHOR

21.10. L“!fpracncal, an emergency anchor shall be provided, as set out in Sections 16 and
L 20.6. An anchor may be required in an emergency situation, for instance in the event
A of a broken towline, or tug failure due to breakdown or fire.

211102  FPSO mooring systems (whether turret-type or spread), being only for in-place
conditions, are not configured to act as emergency moorings during transit. On a
conversion the permanent anchors will often be removed. For many designs the deck
space where an emergency anchor might be sited is taken up with the permanent
mooring equipment.

21.10.3  For FPSOs, an emergency anchor may be impractical, and alternative means of
achieving an equivalent level of safety shall be demonstrated.

21.10.4  Arguments for and against the provision of anchors are set out in Appendix E, with
guidelines on attainment of an equivalent level of safety.
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. 2111  MOORINGS

21.11.1  The need for moorings before, during or immediately after the towage shall be

considered. Design and leyout of such quayside moorings should be incorporated
into the overall arrangement of the vessel.

21.11.2  Wherever an FPSO hull is moored in shallow water, a minimum of Im underkee!
clearance must be maintained at all levels of tide for the duration of the vessel’s stay
in a particular focation. The clearance should be calculated after consideration of;,

a. Lowest predicted astronomical tide, -
b. Maximum necgative surge (\C l
¢. Other environmental factors, \\?‘ )
d. Weight growth due to construction activitics and Ioadm,ggi" modules,’
¢. Ballast, trim and heel changes, \ ,:_.‘}\;<v
=
f. Bottom protrusions, y
g. Hull girder bending, o <
h. Water density, s
i. Squat (when moored in a river or ud;lsm),
j. Seabed conditions. T .,
&
o s
,(f-’
e
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A
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22

22.1
22.1.1

22.1.2

22.1.3

22.1.5

SPECIAL CONSIDERATIONS FOR THE TOWAGE OF VESSELS
AND STRUCTURES IN ICE COVERED WATERS

GENERAL

This Section sets out the special technical and marine aspects and issues not covered
elsewhere in these Guidelines, that will be considered by Noble Denton for the
approval of the towage of ships, barges, MODU's and any other ﬂoatmg structure
towed in ice-covered waters. N

It is recognized that towing in ice-covered water is a unique (ngnhc operation and
that all vessels and towages in ice are different - makmg guldelmes general in
nature, Each approval will depend on the result of an review of the tow-plan
as well as an equipment inspection/attendance by Q’(S‘lirvcyor to identify any
particular problems that may exist for the specific vessél(s) and towage in questian.

Structural safety and towing performance mll{e}m{m carcful consideration of the
size and shape of the vessel being towed, idlly with respect to the beam of the
towed vessel in comparison to the beam e towing vesscl and the shape of the
bow of the towed unit. The beam dlf@r:nce will affect the level of ice protection
provided by the tug to the tow, as wéll as the ice interaction and towing resistance
caused when the beam of the tow <8 greater than that of the tug and/or of any
independent icebreaker suppor«l;(ln addition, speth tomng techniques used in ice
and manocuvrability ru’tnc;\xo‘n.! caused by thcwd require that experienced personnel
plap and execute the oW, L

Except as allowed by‘Sectxon 22,15, nny vcsscl that is operated and/or towed in ice
shall be in Ciass wﬂh a recogmzed Classification Socicty and have a current Load
Line Ccmﬁcatc, Ts»

Special cases ‘may be co,lmdared for the towage of vessels with a Load Line
Exemptian- ‘Certificate or for objects with no classification such as caissons and

cx%:nh expired classification such as a demolition towage. In such special cases
an’i tion will be carried out and, in order to verify if the structural strength and
ylerught mtegnty of the tow is approvable for the intended voyage, the attending

‘_;S"surveyor may require one or more of the following;

a.  An extended, in depth, survey of the vessel structure involving one or more
specialist surveyor(s). Facilities for & close-up survey of inaccessible parts of
the hull structure may be required.

b.  Thickness determination (gauging) of specified arcas of the vesscl structure.
This survey may be in limited areas or extend over large parts of the hull
structure. Such surveys shall be carried out by a reputable independent
company. An existing survey report may be acceptable provided that it is not
more than ] year old, and there is no evidence of damage or significant
deterioration since that date.

¢. A Noble Denton review of classification society approved scantling drawings.

d.  Calculations to show that the structural strength of particular local arcas of
the vessel is adequate. The extent of the calculation required to be determined
by the results of the surveys and drawings review.
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22.1.6 Should any doubt exist as to the ability of the vessel (object) to complete the
proposed towage, after all the necessary surveys and calculations have been
undertaken, a dry dock survey of the vessel may be necessary,

22.1.7 After complying with the requirements of Sections 22.1.2 to 22.1.4 listed above,
Noble Denton may deem that the vessel/object is unfit for tow and decline to issue a
Centificate of Approval. For example, the towage of any vessel or object which is
damaged below the waterline, is suspected of being damaged below the waterline or
has suffered other damage or deterioration which could affect the structural strength
and/or watertight integrity will not be approved for towage in ice. Aﬁmnnvcly, the
vesscl/object may only be considered fit for tow after specified mpmrs and suitable
ice strengthening hag been carried out. \_.

22.2 VESSEL ICE CLASSIFICATION </i:“.-\

22.2.1 The tug(s) and towed vessel shall have an appropriate 16¢ “classification or equivalent
for transit through the anticipated ice conditiops*jdentified in the Tow Plan and
verified by Noble Denton. O

~,

-

2222 Classification socictics and regulators are umbc process of harmonizing requirements
for ice class. The anticipated resuit th::-icc breakers is that a new classification
(cg. 'Polar Class’) will be created. (;

2223 The following tables summarizg. nommal ice cl@:ﬁcatlon equivalencies for some
classification socicties and rg&uiators

2224 It is important to note_that' the sﬂuctumf/rbe;[ulremems of various classification
societies arc different and that many 1 iremems have changed substantially over
the years so that the eqmvalcncles shown in the tables should only be used for
general guidance.. This may resuit in a vessel’s ice capability being interpreted by
Noble Denton to be different to that indicated by the table.

22.2.5 Vessels claahed as Ice breakq'c,

AN Canadian Operating Criterta
> | Russian | LRS | ArcticClass| DNV | Typical WMO ice .
CASPRR type and thickness | . -°
capability
N=TPCS Winter ice with
N (LLLU 2 Cl CAC4 loe 05 pressure ridges 03m
’:’ PC4 Ice 10 Thick first year ice 1.0m
— with old ice
A UH | acts | cacs | =V inclusions I5m
- PC3 Polar 10 _
rcz | B2 | ac CAC2 | Polar | MuRiyeariccfloes | 20m
pc1 | QY | acs CACl | Polar30 inclusions 30m
22.2.6
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22.2.7

22.3
22.3.1

2232

2233

Vessels classed For Ice Navigation;

Typical WMO lee
GL Russian ABS BV DNV LRS type and thickness
capability

Canads
(ASPPR)

(L4) Grey
E E Ly Do ID leeC | 1D (0.0m-0.15 m)

IC Grey white

(Ly)
D El LU2 1C 1C 1C (Ice 3) (0.1dm-03m)

Finn first year

(L2) B Jrun
1B 1B 1B LN (1 stage)

Lu3 Ue2) 1™ (0.3 m-0.5m)

c E2

AR Thin first year

(n AR
B E3 1A 1A 1A - (2™ stage)
020 | S m.07m)

LU4
1A 1A Medium first year

(UL/ULA)
A o Super 1A' super (07m-12m)

LUS 1AA

For Russian Classes L-ICE U-REINFORCED Q‘Ancnc
\.
- TOWAGE WITHOUT INDEPENDEN'R{QEBREAKER ESCORT

Where no independent icebreaker esco:{)'h-cdemnﬁed in the tow-plan for the intended
voyage, the tug and tow must be o’f\appropnatc ice classification and power to
maintain continuous headway mwt!:e anticipated ice conditions. When a tow is
anticipated to take more than l.hme (3) days (th;.maxlmum for a reasonably accurate
weather/ice forecast) or longct inice condmom-thst includes a concentration of five
(5) tenths or more of limiting ice types, the tgw-plan must indicate the location of the
nearest icebreaker support and the anticipsted time before independent icebreaker
assistance (Coast Guard or Couunemal)‘can be provided.,

With the except_.mn of a vessel pushed ahead (push-towed), the ice classification
requirement for the towed object inay be considered for reduction if it is determined
that the tug has a higher than necessary level of ice classification and can protect the
tow ﬁ'g(hlpotentially damaging ice interaction.

Cotf:ﬂe‘ﬁtinnal tow operations;

" '-" a. the tug must have sufficient power and hull strength (ice classification) to be

capable of safely maintaining continuous towing headway through the worst
anticipated ice conditions, including if necessary, the breaking of large
diameter floes and deformed ice with no requirement for ramming and;

b. the tow-plan must show that the towage should not be subjected to ice
pressure.
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2234
2234.1

2235
22.3.5. l

P
S
—~
PR
)

22352

Clese-couple towing operations;
Close-couple towing is an operation that allows a specially designed icebreaker to
combine towing and icebreaking assistance. The stem of the iccbreaker has a heavily
fendered ‘notch’ into which the bow of a ship is pulled by the iccbreaker’s towline.
The towline remains attached and the iccbresker steams ahead, usually with
additional power provided by the towed vessel in the notch. In this way an icebreaker
can tow a low-powered and low ice classed ship quickly (up to 3 times faster than
conventional towing in ice) and safely (better protection of the towed vessel and less
risk of collision due to over-running) through high concentrations ommcult ice.
For close-couple towages; AN

A

a Thcbeamofthemcbreakcrmustbemorethanthatofﬂle.wyedshlpmorderto
avoid shoulder damage to the towed vessel and l:xcmp(c*towhnc stress and;

b. The icebreaker is fitted with a constant tension w{ﬂ}ﬁ or equipment that will
reduce the effects of shock-loading; NN

¢. The bow of the towed ship must be “ﬁc with the notch design of the
icebreaker. Preferably the entrance of thc’ ed ship is not so sharp as to apply
excessive force on the stem when.(going straight ahead and freedom of
movement of the towed ships bomuses maneuvering difficulties as well as
applies heavy side forces on the ships bow when tumning. The bow should
oot be 50 bluff so that all the fofoe is concentrated in localized areas. In addition
the towed ship cannot have-a bulbous bowrbecause the underwater protrusion

could damage the 1cebreak¢m propellers, and;

d. The displacement and frecboard of 1hc towed vessel should not be so
disproportionate, vnth that of the lcc‘breaker that the mancuvering characteristics
of the :ccbreaker are seriously ¢ comprounsod

e. The anncnpawd ice conditions should not require ramming or passage through
arcas where hlgh leve]s of ice pressure may be experienced without independent
welméaker assistance,

Pnji-}m operations;

-Tow operations can be carried out using rigid connection (composite unit) or
“flexible connections (a push-knec erected at the stem of the pushed vessel). [n some
cases where the design and ice strength of the tug and tow is appropnate a tug may
opt to push rather than tow in ice, especially when experiencing ice pressure, so that
headway can be maintained and to remove the stress from the towline.

In some cases a push-tow is a more efficient and a more desirable method of ice
transit to conventional towing, however, in all circumstances where the push-towing
technique may be used, it is important that the pushed vessel has appropriate ice
strengthening, particularly in the bow and shoulder areas.
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22.3.5.3 The ice classification of a tug that is engaged in a ‘push-tow’ operation with no
independent icebreaker support can be reduced if;

a. the vessel being pushed has appropriate ice classification and strength for
unescorted transit in the anticipated ice conditions and;

b. the beam of the pushed vessel is greater than that of the tug. The beam of the
pushed vessel should be at least one third greater than that of the tug to allow
suitable manoeuvring for a flexible connection and;

c. the connection between tug and tow is of suitable strength for ceprgcncy stops
and;

d. the tow-plan shows that the ‘push-tow’ will not enter, or@expooed to, an area
where ice pressure may be encountered of sufficieh{™scverity to stop the
continuous forward progress of the push-tow wi ‘independent icebreaker
assistance. \*\\*

224 TOWAGE OPERATIONS WITH lNDEPEl@NT ICEBREAKER ESCORT

224.1 The ice classification requirements indicatedNn Section 22.2.3 for the tug(s} and
towed vessel(s) may be considered for ion if it is determined that appropriate
icebreaker escort assistance is pmvidg@x the duration of the tow in ice and that;

8. The iccbreaker(s) has sufficigft’ capability to allow the towage to maintain
continuous headway thm of the anncufgwd ice conditions and,

b. The icebreaker(s) haw equal \g’“"-or greater than, the tug and tow
combination or; ,_~~‘a‘ S

c. The tccbmke;(t)‘}as fitted with G\i?mble and opcranonal equipment such as
azimuthing mgn*pmpulslon urfits or compressed air systems that are capable of
opening thétrack wider than:;he beam of the escorted towage in the anticipated
ice oonggans or; -~

d. Wnonewebrmkumllbeusedwpmwdeabmkmmdequalto,

than, the beam of the tug and tow combination
225 @UiTlPLE TOWS AND MULTI-TUG TOWS

251, Wu]txpleTowagumlecmmbjemtothcappropnmpmmomsuoutmdns

.\"\
e
—~
N
-

section regarding ice classification, equipment and suitable propuision power as weli
as the general provisions (particularly those presented in Section 18). However, only
in exceptional circumstances of very light ice and/or very low ice concentration
(trace) should a Double Tow (Section 18.1.1) or a Paralle] Tow (Section 18.1.3) be
considered for approval. An in-depth risk assessment would be required
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22.5.2 In addition to the provisions presented in Scction 18 concerning towing operations

that use more than one tug;
a. To avoid collision or over-running when more than onc tug is towing a vessel or

object as described in Sections 18.6 and 18.7, in ice each must be fitted with an
operational towing winch brake quick release (tow-wire abort system) that can
immediately release and pay out tow-wire and be re-applied (re-set) from the
navigation bridge.

The most experienced tug Master, with typically not less than 3 years of in-ice
towing experience in conditions similar to those amicipated { y“'e proposed
towage, shall be designated as the tow-master and give di to the other
vessels. All other tug Masters and senior navigating offy Eﬂ involved in the
multi-tug towage should have an appropriate level of of towing in ice
and be familiar with the associated difficultics and

A multi-tug tow-plan that is prescnted to Nobl ton for approval that does
not include independent icebreaker escort assi: shall demonstrate clearly

why it is not considered necessary. As an a le example, the tow could be
configured such that one or more {_with the capability to perform ice
management (escort duties) can be \ and the remaining tug(s) bave

sufficient BP to continue making u@.ﬂg progress. In some circumstances a tow-
plan can include the connngencb’éf releasing one or more tugs that are towing in
the conventional manner to gi;l»{ow prowded that;

» thetowed vessel is am;-opnately ice su‘ingtherwd.

« the towed vesael |s appropnately deStgned and strengthened in the pushing
locauon(s), - o a/ >

+ hetugs are des:gned and adeqmtely fendered for pushing;

+ such acuon would onl;Lbe considered in a high ice concentration where
the.te is no mﬂucnceg #ca or swell.

“[hcn Awo tugs arc towing in scries as described in Section 18.6 in an ice
infested area, special attention shall be given to the strength of the towing
connections on the foredeck of the second tug in case it is necessary for the lcad

" tug to break through ice floes of varying thickness that may cause shock-loading.

A tandem tow of barges as described in Section 18.4.2 is sometimes referred to
as ice-coupled. Where the prescnce of ice increasecs the potential for rapid
changes to the towing speed, this type of close connection necessitates good
fenders to be in place between each unit in the tow. In addition, the tug should
be fitted with a tow winch brake release system that allows immediate tow-line
psy-out to incrcase manocuvrability in the event that the tug unexpectedly
encounters thick ice and is in danger of being over-run.
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22.6 TOWING EQUIPMENT

22.6.1 General )

22.6.1.1 The towing techniques that are used in ice typically require a short distance between
the tug and tow to increase manoeuvrability and so that the propeller wash from the
towing vessel can assist in clearing ice accumulation around the bow of the towed
vessel. Because of the short towing distance and reduction of towline catenary it is
necessary for the towing arrangement to be suitable for the additional styess that can
be experienced. The stress on the towing arrangement can vary considefably with;
a. the thickness and concentration of ice as well as ice pressure (cohditions);

b. the difference in beam between the tug and tow resulting i interaction on the
shoulders of the towed vessel and ice accumulation inﬂﬁn of the tow as well as
the usc and effectiveness of independent icebreaker, @oﬁ (protection) and;

c. maneuvering through and around ice and umm:uonal tug interaction with
heavy ice floes can resuit in large heading dgmﬁions of the tug and tow causing
for example, shock-loading to towing com@hcntx due to whiplash and the tow

taking charge (hazards). \\‘,
226.12 It is for these reasons that add.nt:on@_prowsnons concerning towing equipment
strength, type and configuration are .

R
22.6.2 Additional equipment requlremenu relevant fdr towing in ke

22.6.2.1 In addition to Section 12.5 ~l?vl’ow-hm: Conuﬁ a tug involved in towing in ice
infested waters must be ﬁtted with an operauonal towline quick release/reset system
(tow-wire abort sysle;n):, e
a. when towmg uiace that could mptdly reduce towing speed or;

b. whena tugqs involved in annanlc tow or;
c. whenztugis mvolved_mxh multi-tug tow.

22622 The towlitie quick release system should be capable of immediate winch brake
releﬂe for pay out of tow-wirc as well as winch brake re-set from the navigation
)’"d8°
22623 *With reference to Section 12.9, a tug involved in a towage in ice should be fitted
- > with at Jeast two searchlights that can be directed from the navigation bridge.
22624  As recommended in Sections 12.11.2 and 13.16, every tug that is towing in ice shall
~ be equipped with bumning and welding gear for ice damage control and repair.

22,625 In addition to Section 12.13 concerning manning, special consideration should be

given to the number, qualification and experience of personnel required on the
navigating bridge to ensure safe navigation including steering and engine control,
lookout, operation of searchlights, emergency operation of the towing winch abort
system.

22,62.6 The master in charge of a tow (tow-master) should typically have at least 3 years
experience of towing in ice conditions similar to those anticipated for the proposed
towage. Other navigating officers on tugs involved in a towage in ice should also
have previous experience of towages in ice.
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22,63 Strength of Towline
22.6.3.1  With reference to Section 13.2.1 (a);
22.6.3.2 A tug that is planning a conventional single towline towage in ice the minimum
towline breaking load (MBL) should be computed as follows;
Boltard Pull (BP) MBL (tonnes)
BP < 40 tonnes 37xBP+12 ._
40 < BP < 90 tonnes (42-BP/5S0)x BP+24 [~
BP > 90 tonnes 2xBP+60 -
‘_\t‘\,.
22.6.3.3  An cxception can be made for short tows in very thin fn;ﬁ ice or in very low
concentrations (<3/10™) of medium or thick ‘rotten’ lqe’/lﬁ these circumstances the
minimum towline breaking load (MBL) should be o&hputed as shown for a 'non-
benign' tow in Section 13.2.
22.6.3.4 The strength of all other towing connecuoga\‘u\ﬂ associated equipment should be
appropriately calculated as required by the wv‘tslons of Section £3.2.
22.6.3.5 Further, ALL tugs involved in a towag"c.m ice must carry a sparc tow-wire of the
same length and strength as the tgnm ‘tow-wire that is immediately available to
replace the main tow-wire. In addition, there must be enough equipment and sparcs
on board to crop and ne-sockeuhé main tow-wire’ “ateast once.
‘\-. —
22.6.4 Special Cases of reduced tow-wire strcn(ﬂl
22.64.1 The minimum size of- tow-wire that ls,lzﬁacally used by icebreakers of 160te BP for

close-couple towmgis for example, 64mm EIPS rove through a multiple sheave
floating ‘Nicofiev:Block’ system. A single bridle wire is made fast on cach bow of
the vessel being towed that is usually of the same size and strength as the
icebreaker’s main tow-wire. This makes the bridie wire the ‘weak link’ in the system
and because of this the icebreakers shall carry sufficient spare bridle wires, typically
at 1@6

22.6.42 To meel the minimum towline strength criteria a tug that has an appropriate bollard

.
~
Ly
-

\full may, in exceptional circumstances, be considered for approval of a conventional

* towage in calm waters containing ice using two towlines provided that;

a. Each of the two independent towlines is a minimum of 90% of the required
strength and;

b. Each tow-wire is on a scparate towing winch that can be adjusted, quick released
and reset independently from the other and;

c. Each tow-wire meets the requirements of a single tow-wire in terms of minimum
length, construction etc. and,;

d. Each tow-line has a monitoring system to enable load sharing and;

e. A spare towline is carried on a reel and is immediately available to be put into

service should one tow-wire fail when towing and;
f. The tug carrics suitable spares and equipment to re-socket a broken towline.
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22.6.5 Towing Winches

22.6.5.1  Due to the typical manoeuvring restrictions and hazards that are inherent to towing in
ice, tugs should avoid towing from towing hooks or other arrangements that do not
allow for the rapid adjustment of towline length.

22.6.5.2 The towing winch should have sufficient pull to allow the towline to be shortened
under tension. When possible, the navigating bridge and winch operator should be
provided with continuous readouts of towline length deployed and towli‘:ng tension.

22653 Winch controls and winch operating machinery should be suimt;qge;«emd from
environmental conditions, particularly low temperatures that csn result in winch
malfunction. CLQ\

22.65.4 Towing winches should be fitted with an operational breko'release system to allow
rapid release of towline tension in an emergency and a winch drum brake re-set
that can be activated from the navigating bndge.(in the winch control station (if
different). N

!':\‘:I

22.6.6 Chain Bridles - \\_ )

22.6.6.1 Except where wire is sometimes or-small barge and vessel tows, especmlly
when the close-couple or 1ce-cwpl g technique is anticipated, & chain bridle is
typicatly used for a towage in nce a chain pigtail connected to a ‘fuse wire’ or
directly to the towline. In sdmw cm:unmanc’g where high shock loads are
anticipated, an extra long d-ﬂil may be-chnsidered appropriate.

Qﬁ

22.6.7 Synthetic Rope C:“

22.6.7.1  Synthetic rope is p[qnc'to rapld cumng’both mtemally by ice crystals and externally
by ice edges and therefore is not ;pproved for use in a towing system for an in-ice
towage. Sections 13.8.2 and all parts of Section 13.9 do not apply in ice transits or in
very low temperatures where(ing can occur.

2268  BridieRecovery System

22.6.8.1 lnﬁﬂmon to the requirements of Section 13.10;

‘-w Toreduceduectlcc interaction and disconnection of the bridle recovery wire,
Q\ the wire should be lightly secured to one leg of the bridle and the end shackled
O onto the apex or a chain link close to the apex of the tri-plate.
R b The fuel mentioned in Section 13.10.2 for a motorized recovery winch shall be
~ appropriate for the anticipated temperatures.

22,69 Emergeacy Towisg Gear

22.6.9.1 With reference to Section 13.11, special arrangements may be required for the
emergency towing gear, especially on an unmanned tow proceeding in ice. For all
towages in ice the emergency towing gear should be fitted and arranged to tow from
the bow unless it can be shown that the object being towed is designed for multi-
directional towing.
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22.6.9.2

22.6.10
22.6.10.1

22,6.11
22.6.11.1

22.6.12

A floating line and pick-up buoy are susceptible to being cut and lost or snagged by
ice and pulled clear of the soft lashings or metal clips. It is recommended that a
different arrangement is employed in high concentrations of ice. For example, an
intermediate wire may be attached to the end of the emergency tow-wire and lightly
secured to a pole extended astern at least 5 metres. The eye of the intermediate wire
is suspended above the surface of the ice approximately 1 metre above the aft
working deck of the tug where it can be captured for connection to a tugger-winch
wire. The float line and pick-up buoy are shackled to the emergency tow-wire in the
same way as described in Section 13.11.2, but remain coiled on the dedk of the tow
for deployment once the towage arrives in open water,

l\ ~
Access to Tows \\\.
With reference to Section 13.14, whether a tow is man.nc&or not, suitable access
must be provided. For towages in ice, the one m steel ladder described in
Section 13.14.1 should be provided at the stern from the-mmn deck to just above the
waterline. As discussed in Section 13.14.2, laddemtpmlculnrly side ladders should
be recessed to avoid ice damage. A tug workbou@hould carry suitable equipment to
de-ice access recessed arrangements and ladddr}to tows. Pilot ladders used as a short
term ‘alternative should be closely m.specwd for ice damnge before being ‘used.
Typically, a pilot ladder secured at the nd'n of the tow is subject to the least amount
of ice interaction. R

Towing Equipment Cerﬁﬁuﬂ{nnd Special cl:\reuutiom

As described in Section 13. J\QQ]I equipment used in the main and emergency towing
arrangements for a towqgc in’ice shall have’ \fahd certificates. Special precautions are
necessary for eqmp}ntﬂt that has beq!n, or will be, used in extremely low
temperatures. Regardless of anticipated temperatures during the proposed towage, a
Noble Denton surveyor may request to have sockets, chains, flounder plates and
shackles used in the towing proocss non-destructively tested (NDT). Based on the
results of g'visual inspectionof the tow-wire, the surveyor may also require that the
tow-wlreu crOpped and re-socketed prior to the towage.

Recommeuded Safety Equipment for the Workboat

22.6.12.1 In ‘Addition to Section 12.6, sufficient arctic survival suits shall be carried on board
s>fhe tug for all personnel that may bc operating the workboat and personnel

T
“‘ .

'—‘_',

o
~
‘

~22.7
22.7.1

22.7.2
22.7.2.1

transferred to the tow by the work boat. These additional survival suits should be
fitted with hard soled boots, belts and detachable gloves.

TUG SUITABILITY

The tug shall have a bollard pull appropriate for the anticipated ice and weather
conditions. The calculated BP should never be less than that necessary for an open
ocean towage, as shown in Section 12.2,

Ovenstzed Tug

For all towages in ice Section 13.2.9 conceming towing connections does not apply.
In the case of an oversized tug (in terms of TPR) all connections should be at least
equal to the MBL of the tow-wire in use. The tow-master must be fully aware of any
strength reduction to the connections, carry adequate replacement spares and the
towing procedures should identify the maximum power setting that may be applied.
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. 228 CARGO LOADINGS

22.3.1 Special attention should be given to cargo overhangs on a case-by-case basis.

2282 In general, cargo overhang for a towage in ice will not be approved unless it can be
shown that the cargo is adequately protected such that no ice interaction can occur,

2283 To determine the potential for ice interaction, calculations must show that the cargo
has at least three meters clearing height above the maximum height of ice deformity
that can be experienced during the tow. In all ice concentrations this minimum
clearing height will be maintained in all conditions of roll, pitch and hewc (reference

Section 7 and 8). Due to the polenual for ice impact and resulti gc cargo
overhang carnot be allowed to immersc under any circumstance, 5 t Sections 7.6,
8.5, 10.1.4 and 10.1.5are not applicable. N
G
229 SEA-FASTENING DESIGN AND STRENGTH \{(-"-';

2291 The motions of a vessel transiting through low coqc}enn-ations of ice should be
assumed to be as scvere as those experienced m,cfenr open water storm conditions.
Swell waves can perslst for many miles ;zx&;nto an ice edge of very high ice
_conccmratlon. In hlgh ice concentrations where no waves are cvident, impact or
over-ninning of thick ice floes can ca ‘Sudden deceleration, heading deflections,
listing and rotling of the tow. For thes,giusm design and strength of cargo and sca-
fastenings for transportation in ice cdnditions should be of appropriate design and not
less than that required for unresfyicted tmnspomuons in non-benign areas - see
Sections 7 and 8. \g(‘( X

.

. 22.9.2  Inspection of Weldlng and Seafuteningq R

22921  With reference to Sccuon 9.7, oonsrtkmtlon of special welding procedures and
-techniques may bcnecessary for: sea-fastemngs installed in very cold temperatures.

\\.

22.9.3 Pipes and Tubuhn T
2293.1 With rcfmncc to Section 9764 - stress on ptpes in a stack, and Section 9.6.10 - open
cnded,plpes, special consideration should be given to pipes filling with ice due to
spray and/or wave action in low temperatures and the potential to overstress
lowsr levels of pipe, scafastenings and deck structures. The effect on the vessel

Seebility should also be considered.

Q‘?‘
22.10.° STABILITY
_2230.1  The stability of vessels operating in very cold tempcratures and in ice conditions
- shall be reviewed by Noble Denton with due consideration given to the special
circumsiances. For example, vessels, including tugs and tows making a transit where
there is a potential for vessel icing shall be included in the review for approval.

22.10.2 The intact range of stability of a towed vessel (referenced in Section 10.1.1) shall
never be less than 36 degrees, including inland and sheltered towages.

22.10.3  For transit in ice-infested waters, the statement in Section 10.1.4 of these guidelines
shall be modified to read ‘Cargo overhangs shall be such that no immersion is
possible in the anticipated environmental conditions’.

22.10.4  Section 10.1.5 referencing buoyant cargo overhangs does not apply to transits in ice.

. 22.10.5  With reference to Section 10.2.1, towed objects shall have positive stability with amy
two compartments flooded or broached.
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22.10.6

22.10.7

22.10.8

22.10.9

2211
22.11.1

22.11.2

22.12

The dsmaged stability relaxations for towed objects referenced in Sections 10.2.4
and 10.2.5 do not apply in any area where ice interaction can occur. Reference
should also be made to Section 10.2.7,

The integrity of all underwater compartments of a tug and compartments subject to
down-flooding must be safeguarded from flooding by watertight doors and hatches
that access such compartments. This is a critical requirement for an approval to
conduct a towage in ice. All compartment accesses must be checked for watertight
integrity and kept closed at all times throughout the towage.

The draughts mentioned in Section 10.4.4 are the minimum for open water
operations. In an ice environment, additional consideration mpst.be given to the
location of any specially strengthened ‘ice belt’ and to @ xposure of arcas
vuinerable to ice damage such as propulsion and sieering cglﬁ\miem that may require
specific and/or deeper overall ice transit draughts. A

A vessel being towed or pushed (regardless of beinfelf propelled) shall not be
excessively mmmed. On manned tows the trim-ghould be appropriate to provide
watch personnel with as much forward visibillfy as possible for obscrvation of
approaching ice conditions and the moveméots of other vessels involved in the
towage 1o reduce the potential for ice hn{ga\fuhd/or collision damage.

R
BALLASTING &
Ballasting of the forepeak (to ahove the watcrl'mql,gf a tug and towed vessel is done
to assist with ice impact load dispersal. This also provides protection against
developing excessive trim by the head in tgu;’évent that a forward compartment is
breached by ice and flooded. In additibn, the emptying of a ballasted forward
compartment can assist ‘with exposing darmage for emergency repair or to raise the
damaged area clear to avoid continued ice interaction and escalation of damage.
Special precautions should be-‘taken to avoid structural damage caused by
pressurizing- compartments when ballasting and deballasting due to water freezing in
tanks oy inside tank vent pipes. This is in addition to the freezing of tank vents from
coa?né\\\riﬂl freezing spray in very low temperatures.

OVAGE PLANNING

22.12.1 :1n addition to the requirements listed in Section 14, a written voyage plan or tow-

FEAE

——

.’\‘ .

S

ver

plan should be submitted for review and comment by Noble Denton in advance of a
propased towage in an ice-infested region.
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22.12.2  The plan should include;

a. A general description of the proposed voyage (manned/unmanned towage etc)
Tug and tow particulars including ice classifications and certification
Rescarch documentation indicating the anticipated ice/weather conditions
Routing including shelter and holding locations
Navigation and communications equipment appropriate for the region
Summary of tow-master and senior officer experience N
Arrangements for receiving weather and ice information andfor routmg

Voyage speed and fuel calculations including any bunkennﬁ requirements and
procedures to comply with National regulations

i. Contingency fuel, hydraulic & lubricating oils of su:table viscosity for the low
ambient temperatures RN

Main and emergency towing arrangements aqd.cc‘mﬁcatlon

Stability calculations and location of Mm consumables, ballast and
pollutants for the tug and tow \\,

Sca-fastening (cargo securing) mngcmcms

m. Arrangements for assist lugs forﬂockmg ¢tc and for ice management as required
n. Damage and pollution con\trufeqmpmmt asquhcablc

o. Contingency procedures Yor ice dnmage, tilg breakdown, fire, broken tow, man
overboard and the nearest tcebreakcr,assuétmce

22.12.3  In addition to the list-in Section 14 5'1 prior to departure the tow-master of an
unmanned towagnshould be supplied with the appropriate drawings that indicate the
basic structure, ~ watertight compartments, ballast system, cargo securing
arrangements -on the tow, and manuals that provide the tug crew with opcratmg
procedurts for emergency equipment such as ballast pumps (ref. Section 15), the
€ gencrator, the emergency anchor system and the tow bridle retrieval

F®m e oaa o

o

—
H

(o
22.12.4 _Fi-foeling the Tug
22. 12.44* The tow-plan should indicate the calculated fuel usage during the tow for the
,_:;‘ : required power in the anticipated ice conditions.

-.‘\

~22:12.4.2  For the portion of the voyage that will be carried out in ice conditions, in addition to

the times listed in Section 6.2.2 - the operational reference period, and Section 6.7 —
calculation of voyage speed, the planned duration will include;

8. typical towing speeds of not more than 2 knots in ice covered areas as a
conszervative estimate where the actual towing distance is unlikely to be direct. A
towing speed of 5 knotsmaybeusedwhereiteanbeshownthatthetowwill
only encounter very thin new ice or alternatively very low concentrations
(<3/10™) of thick rotting ice and;

b. waiting for appropriate ice conditions for departure, transit and arrival and;

c. up to 25% additional fuel (and other consumables) may be required (see
Sections 6.2 and 12.12),
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22.1243 The tow-plan must indicate compliance with the International, National and Local
regulations and guidelines concerning the carriage of oil cargoes, the allowable
quantity and distribution of fuel oil or any other pollutant or dangerous cargo. In
addition, where a tow-plan indicates the requirement to re-fuel the tug from the tow
or from another vessel this will normally require special approval from a National
authority and also require that the tug carries appropriate pollution containment and
clean-up equipment. The re-fueling approval from the appropriate jurisdiction, as
well as the re-fueling procedure and equipment, shall be provided in the tow-plan for

review,

22.13 WEATHER/ICE RESTRICTED OPERATIONS '(\\\J

22.13.1  In addition to the requirements of Section 6.3, for a towage V&Nme infested area,
dependable ice forecasts must be available and the t have appropriate
equipment on board to receive ice information mc@hng ice mape, bulletins,
advisories and forecasts.

22.14 DAMAGE CONTROL AND EMERGENCY EQUIPMENT

22.14.1  Special consideration should be given to-’ihc remoteness of the area and the
anticipated ice conditions where a thgg'e will take place to determine the
availability of emergency response, aﬁmancc and equipment. In addition to the
damage control eqmpment llsted:-m Section 13.16, additional equipment is
recommended for a towage in tce,__

&
a. Portable generator \.;;‘ RNt
b. Portable co: - o
c. Portable sa]vage pnmp(s) oo
d. Bracing shom i e
¢. Portable de-lcmg eqlupmcnt
f. Spoca.beatm -
g @nenmon ladders
\dl-, *~Chain falls
1 Collision mat materials.
&
-~
~
(-
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‘I’ REFERENCES

Refno | Title

1 Noble Denton document 0009/NDI - Self-clevating platforms - guidelines for
operations and towages (to be revised, to delete references to towages)

2 Noble Denton document 0013/NDI - Guidelines for loadouts
Noble Denton document 0015/NDI - Concrete offshore gravity amlqaiiés - general
guidelines for approval of construction, towage and installation ™

4 Noble Denton document 0016/NDI - Seabed and sub-scal@\%ata required for
approvals of Mobile Offshore Units (MOU) =

5 Noble Denton document 0021/NDI - Guidelines for tﬂc“"ai)provability of towing
vessels ., A\
0027/NDI - Guidelines for liRing operations by fiqating crane vessels
0028/NDI - Guidelines for the transpmatio{rﬁi;smllaﬁon of steel jackets

8 IMO International Safety Management Gode - ISM Code - and Revised Guidelines
on Implementation of the ISM Code by Administrations - 2002 Edition

9 DNYV Rules for the Classification- §_I‘Ships, Janua{z 2003, Part 3, Chapter 1, Section
4 TR

. 10 IMO Code of Safe Practice for Cargo Securiiig'and Stowing - 2003 Edition

11 APl Recommended Prictice 2A-WSD{(RP 2A-WSD), Twenty First Edition,
December 2000, Erista and Supplement 1, December 2002.

12 API Recommended Practice 2A-LRFD (RP 2A-LRFD), First Edition, July 1, 1993

13 AISC Allovweble Stress Dcﬁgﬁ and Plastic Design, July 1, 1989, with Supplement 1

14 API RR 5LW - Recommended Practice for Transportation of Line Pipe on Barges
andMirine Vessels

15 EEMUA 158 - Construction specification for fixed offshore structures in the North

N
16X.¥ | AWS DL.1 - Swuctural welding code - steel
17 IMO Resolution A.749 (18) as amended by Resolution MSC.75(69) - Code on
S Intact Stability

18 International Convention on Load Lines, Consolidated Edition 2002

19 International Regulations for Preventing Collisions at Sea, 1972 (amended 1996)
(COLREGS)

20 IMO MSC/Circ.623 - Piracy and ammed robbery against ships - guidance to
shipowners and ship operators, shipmasters and crews on preventing and
suppressing acts of piracy and armed robbery against ships

21 IMO Document Ref. T1/3.02, MSC/Circ.884 - Guidelines for Safe Ocean Towing
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APPENDIX B - EXAMPLE OF EMERGENCY TOWING GEAR
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APPENDIX C - EXAMPLE OF SMIT TYPE CLENCH PLATE
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APPENDIX D - EXAMPLE OF EMERGENCY ANCHOR MOUNTING ON
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APPENDIX E - ALTERNATIVES TO THE PROVISION AND USE OF AN
EMERGENCY ANCHOR

E.1

Where practical, for any tow, an cmergency anchor shall be provided, as set out in
Sections 16 and 20.6. An anchor may be required in an emergency situation, for instance
in the event of a broken towline, or tug failure due to breakdown or fire.

E.2  For very large tows, such as GBS’s, TLP's and FPSO's, an emergency anchor may be
impractical, and altemative means of achieving an equivalent level of sa.fgy should be
sought. \\

E3 FPSO mooring systems (whether turret-type or spread), bein, «;,cmly for in-place
conditions, are not configured to act as emergency moonngs‘jnnng transit. On a
conversion the permanent gear is usually removed. For *dBngns the deck space
where an emergency anchor might be sited is taken up the permanent mooring
equipment. "“

E4  For any tow, there arc argumenats for and against the @gﬁuon of anchors;

For; ,-&\

a. Conventional marine and insurance in pracucc is that an anchor is provided,
and any alternative arrangement must,b\ﬁumﬁcd.

b. Once access is gained 1o the tow, @f the tow is manned, an anchor may provide a
“last resort” method of contmllmgthc tow. ;2 .

o

Agsinst; & >

a. A chain Jocker must be- prowded together, With an anchor windlass, chain stoppers
etc. and these will be for one use only(ﬁ“inllbom‘d arrangement, as shown in Section
16.6 and Appendlx D would almost. certmnly be incffective for large tows.

b. Whereas ships, and ship-FPSO. conversions may retain a hawse pipe, chain locker,
anchor windlass, chain stopgcrs etc, most new build FPSO's are not fitted with these
facllnm(' - o

c. For of an ocean towage, and close to steep-to coastlines, the depth of water will
be% for an anchor to be effective,

dv“ffthe tow is not manned, then boarding it in bad weather could pose an unacceptable
hazard to the boarding crew, and deploying the anchor may prove to be impossible.

..‘i_ In this respect a spare tug rather than an anchor would be more useful,

L Ip some restricted areas anchoring is prohibited, even in emergency situations.

) Unless the anchor can be paid out under control, the shock loads when the anchor
beds in and the cable comes taut may be excessive, and could result in damage, loss
of the anchor or unacceptable risk to the riding crew.

g. Under adverse conditions the anchor may drag, and the tow could still be lost

h. 1f2 or more tugs are towing, then it is unlikely that any attempt to deploy an anchor
would be made until all tugs or towlines had failed. If, for instance, 2 tugs were
towing, dropping an anchor after a single towline failure would seriously hamper the
cfforts of the remaining tug to control the situation. An anchor will probably only be
dropped, therefore, if all towlines break.
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Aficr deployment of an anchor the towage must resume at some point. The anchor
must either be retrieved or cut and abandoned for later retrieval. It is probable that
the tow would then be lacking an anchor, at least for a ime. It is suggested that any
anchor used is fitted with a retrieval pennant and buoy.

E.5  If sufficient towing capacity and redundancy is provided, in the towing spread, tugs will
provide a more flexible and manoeuvrable means of controlling the tow. Reaction time
will be faster and control should be possible in all water depths.

E.6  Proposed criteria, if anchor(s) are not used, include; >

b.

Provision of at least N main towing tugs, any (N-1) of which c@ply with the
requirements of Section 12.2, or; AN

Provision of at least 2 main towing tugs, which w@ comply with the
requirements of Section 12.2, and,; @)

If 1 or 2 main towing tugs arc provided, an additional\é% will be required to escort
mctowifthctowcomeswithinanagmeddis of any coastline or offshore
hazard. (48 nautical miles is suggested, assmnmg: tow may drift uncontrollably at
2 knots for 24 hours).

The escort tug should be appmmmatcl)\‘eqﬁal in specification to the larger main
towing tug /(

The escort tug is not required to bogbup for escort duties, but contmgency plans and
equipment must allow for it t0<pe* connected ragfidly, cither in place of one of the
other two tugs, or in addmon.__such that the con{rﬁurauon is still reasonably balanced.

In restricted waters, if one of the main towmg tugs has a breakdown, it may be
preferable to connecl xhl:mon tug to thcﬂ)ow of the broken-down tug, rather than to
the tow :

The towage route must be dram; up showmg the proximity to coastlines or other
hazards, andﬂwmutesectorswhmanesconmglsreqmmd.ﬂanmngshmddensurc
that the cpcon tug has time {0 arrive before the scaroom is below the agreed limits.

E.7 Arisk assessmem must be carried out to justify the omission of anchoring facilities, and
to sausf}a"ﬂ parties that the precautions proposed are adequate.
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